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and allied 


disorders 


we Rapid Relief of Pain 
} usually within a few days 
Greater Freedom 
and Ease of Movement 
functional improvement in a significant 
percentage of cases 


No Development of Tolerance 
even when administered over 


a prolonged period 
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BUTAZOLIDIN 


(brand of phenylbutazone) 


Its neefulness and efficacy substantiated by numerous published reports, 
BuTAZOLIDIN has received the Seal of Acceptance of the Council on 

Pharmacy and Chemistry of the American Medical Association for use in: 

« Gouty Arthritis e Rheumatoid Arthritis 

Psoriatic Arthritis e Rheumatoid Spondylitis 

e Painful Shoulder (including peritendinitia, capsulitis, bursitis and accte arthritis) 
Since BuTAZOLIDIN is a t agent, patients for should be selected 

with care; dosage should be judiciously controlled; the patient should be regularly 


observed so that treatment may be discontinued at the first of toxic reaction. 
Descriptive literature available on request. 


Butazousoin® (brand of pheny!butazone), coated tablets of 100 mg, 


GEIGY PHARMACEUTICALS / 
gi Division of Geigy Chemical Corporation 

230 Church Street, New York 14, N.Y, 

in Canada: Geigy Pharmaceaticals, Montreal or 
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] Common iliac artery and 11 Fallopian tube 23 Sacral nerves: inferior 
vein 12 Ovary gluteal artery 

2 Ovarian artery and vein 13 Clitoris 24 Inferior vesical artery; 

3 Internal iliae (hypogastric) 14 Urethra lumbosacral trunk 
artery 25 Uterine artery and vein 

4 External iliac artery 


26 Middle hemorrhoidal artery 
and vein 


16 Labium majus ; 
and vein 


17 Intervertebral fibrocartilage: 
fifth lumbar vertebra 
6 Deep iliae circumflex 18 Middle sacral crest 28 Cervix of uterus 
artery and vein 
7 Ureter; uterine artery poste 30 Rec 
8 Inferior epigastric artery 20 Ganglion of sympathetic : ectum 
and vein; uterus trunk 31 Sphincter ani internus 
9 Round ligament of uterus 21 Lateral sacral artery muscle 
10 Ovarian ligament; urinary — 22 Internal iliae vein: 32 Sphincter ani externus 
bladder superior gluteal artery muscle 


5 Umbilical artery 27 Coceyx 


19 Middle sacral artery 29 Vagina 


This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs t Lederte) 


aud tissues of the body which are frequently attacked by infection, where fureomycin may prove useful. 
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Most gynecologic and 


post-partum infections 


are amenable to treatment with 


CHLORTETRACYCLINE 


Ora: Capsules - Syrup - Drops 


PARENTERAL: Solutions 


LEDERLE LABORATORIES DIVISION 
american Cyanamid COMPANY 
PEARL RIVER, NEW YORK 
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In spite of what y 
eyes might tell 
‘A’ and 


++. any way you look at it 
YOU'RE ALWAYS RIGHT WITH — 


RAWL-VITE TABLETS 


9 - vitamin therapeutic formula . . . carefully balanced 
to provide adequate but not excessive dosage of 
any single factor. 
... the dye-free tablet with natural ‘A’ for effective 
treatment of multi-vitamin deficiencies. 

In botties of 30 and 100 


Each Tablet Contains: 
Vitamin A 10,000 U.S.P. units 
Vitamin D 500 U.S.P. units 
Thiamine HCI (B;) 10 mg. 
Riboflavin (B2) 5 mg. 
Pyridoxine HCI mg. 
Calcium Paontothenate mg. 
Nicotinamide mg. 
Ascorbic Acid (C) me mg. 
Mixed Tocopherols mg. 


RAWL CHEMICAL COMPANY 


Pioneers in Whole Liver Vitamin Therapy 


303 FOURTH AVENUE @ NEW YORK 10, N. Y. 


WHICH LINE IS LONGER ? 
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A new form of a synthetic narcotic analgesic . . . 
approximately twice as potent as racemic Dromoran 
(dl) Hydrobromide ‘Roche’ . . . inducing prompt 
pain relief with longer duration of analgesic 
effect than morphine. 
. .. indicated for the relief of severe or intractable 
pain... preoperative medication and 
postoperative analgesia, 
... “A striking characteristic is its ability to 
produce cheerfulness in pain-depressed patients 
the morning after an evening dose.”"* 
... less likely than morphine to produce constipation, 
nausea or other undesirable side effects . . . whether 
administered orally or subcutaneously, 
CAUTION. 
* Levo-Dromoran Tartrate 
+ is a narcotic analgesic. 
It has an addiction 
liability equal to 
morphine and therefore 


LEVO-DROMORAN 


PARTRATE ‘Roche 


the same precautions 
should be taken in 
dispensing this drug 
as with morphine. 


A. Brit. M. 
2.1328 (Dee, 20) 1952 


(tartaric acid salt of levo-3-hydroxy-N-methylmorphinan) 


HOFFMANN ROCHE INC Nutley 10 New Jersey 
LEVO.DROMOR AN®— brand of levorphan 


The Bulletin of The New York Academy of Medicine, Vol. 30, No. 6, June, 1954. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the Act of August 
24, 1912. Annual subscription United States and Canada $6.50 All other countries $7.50. Single copies, 75c 
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RESULTS FAR SUPERIOR 
IN HAY FEVER 


In more than 92% of 102 patients 


e 


in one study, “... results obtained with 
PHENERGAN in symptomatic relief of 
pollen hay fever were far superior to 
those obtained with any other 
antihistaminic agent.””! Side effects were 
negligible; single, individualized doses 
were effective for periods of from 

four to 24 hours.! 

The allergic patient, exhausted by the 
sneezing, rhinitis and lacrimation of hay 
fever, can be restored to comfortable 
living with PHENERGAN, 
|. Silbert, N. E.: Ann. Ailergy 10:328-334 

(May-June) 1952 


Supplied: 
Tablets— 12.5 mg. per tablet; bottles of 100 


Syrup—6.25 mg. per teaspoonful (5 ec.); 
bottles of 1 pint 


Phenergan 
Hydrochloride 


PROMETHAZINE HYDROCHLORIDE 


Wijeih 
® 


PHILADELPHIA 2, PA, 
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WHEN HEAT IS NEEDED TO RELIEVE PAIN... 


For INFRA-RED Therapy 


May be used effectively in cases of contusions, strains, sprains, disloca- 
tions, fractures, synovitis (except tuberculosis), bursitis, 
tenosynovitis, backache, joint stiffness, arthritis, infan- > 
tile paralysis and other conditions. 


Long standard in doctors’ offices as well as hospitals 
is HANOVIA'S SOLLUX LAMP. It provides infra-red heat evenly 
without hot spots. It is most efficient in the relief of pain. 


Here is a lamp ruggedly constructed to permit hard daily usage. It 
is mounted on 4 casters for ease of movement and features a terraced 
aluminum hood that distributes heat evenly. It is adjustable to any 
position. Available with a 500 watt bulb or 600 watt element. 


| 


See your dealer for informa- 
tion concerning the Hanovia 
SOLLUX LAMP and other 
Hanovia products. 


For descriptive literature 
write to Dept. B-6-54. 


Chemical & Manufacturing Company 
Newark 5, New Jersey 
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mean flavor-free 


ASAL is enthusiastically rsed by low-salt d 
r the zest and flavor it gives to pallid, sodium-re 
So closely does it match the appearance, texture 
id taste of table salt that patient adherence to yo 
diet instructions is virtually assured. 
IASAL contains only potassium chlorid > gluta 
d inert ingredients.:.no sodium, lithium, or 
It may be used safely for extended pericds, both. 


of its potassium, DIASAL may 


78 Street. New York 13, N. 
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packaging: available in 2 ounce shakers and Bounce bottles 
Send for liberal supplies of tasting: ample -dad low sodium diet sheets 


one tablespoon of 


DRYCO 


per 3 fluidounces of water 
without added carbohydrate 


relieves baby’s nonspecific 
summer diarrhea 


Specify versatile DRYCO, whenever a low fat, 
moderate carbohydrate, high protein 
formula is indicated. DRYCO serves equally 
well as the basic formula for normal infants, 
prematures, or whenever digestive 
disturbances demand specialized care. 
Readily digested, easily reconstituted with 
warm or cold water. In 1- and 2%-]b. tins 


for samples at all drug outlets. 


and literature, 


write to: 
| PRESCRIPTION PRODUCTS DIVISION 
Bordens 350 Madison Avenue, New York 17 @) 
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DIRECTLY on 


QUALITY 


SERVICE 


anborn sells and ships directly to the user — whether 
doctor, hospital, clinic or laboratory. There are 
no intermediate steps, no “middle men” with 
diversified interests. 

When a doctor considers electrocardiograph 
ownership, Sanborn is glad to ship a Viso-Cardiette 
directly to him for a 15 day, no-obligation trial. Uf it is 
not satisfactory, he ships it back in the same carton, 
On the other hand, if he keeps it, he thus continues a 
direct-to-user relationship which reaps many extra benefits. 

First of all, he knows he has paid the same price for 
his Viso as any other doctor, due to the Sanborn 
“direct” policy. 

As an owner, he begins to receive from Sanborn 
Company the “Technical Bulletin”, a bi-monthly 
publication prepared by those who know the most about 
the Viso. 

He knows that his service man is a SANBORN man 
(probably located right in his own city). 

He sees in the instrument the high quality and 

Write for performance standards that stem from a first-hand 

descriptive knowledge of heart testing needs. 

Meerature And, the Viso owner likes the feeling that he is 
dealing directly with people who have been specializing 
for 30 years in the design, manufacture and servicing 
of electrocardiographs, and who assume direct 
responsibility for their instruments. 


SANBORN COMPANY 


BRANCH OFFICE 


of VISO-CARDIETTE Ownership... 
PERFORMANCE 
= 
Sanborn Co. 
for 
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PRICE 


dependable as. DESITIN 


OINTMENT 


unusually effective, soothing, 


non-sensitizing with the healing 


action of COD LIVER OIL in 


dermatitis venenata « sunburn 
atopic eczema « intertrigo 
pityriasis rosea « insect bites 
industrial dermatitis 


CLEAR-CUT CLINICAL EVIDENCE‘? 
demonstrates that DESITIN LOTION is... 


Ingredients: high grade « a ‘ 
Norwegian cod liver oil, unusually effective —‘dermatitis was either 


zinc oxide, magnesium carbonate, relieved, improved, or completely resolved” in 
lime water, emulsifiers qs. ‘ 
almost every patient using DESITIN LOTION. Itching 
Pleasantly scented, non-staining, and irritation promptly alleviated. 


sashes -adily with water. 
truly non-sensitizing —‘in no case was there 
a single instance of true skin sensitization despite 
prolonged use.” 


Lotion is “fixotropic”—re- 
maining in homogeneous, free-flowing suspension, 


samples and reprints on request. 


DESITIN CHEMICAL COMPANY 70 Ship St., Providence 2, R. I. 


1. Holland, M. H.: J. Med. Soc. New Jersey 49:469, 1952. 


2. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J. M. 
53:2233, 1953. 
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Clinical resu 
of treatment u 
the most effect 
single hypotensive 
available 


Improvement in 55 to 62% of patients 


with hypertensive 


Together with significant reductions in elevated 
blood pressure in 80 per cent of hypertensives,’ * 
Methium therapy may produce an appreciable 
improvement in the associated renal symptoms 
when actual uremia is not present. Albuminuria 
and hematuria present in 48 of the 120 hexa- 
methonium-treated patients followed by Moyer’s 
group, improved definitely in 28 cases.' In addi- 
tion, progressive renal failure did not continue 
so long as the blood pressure was controiled. 
With continued management, up to or beyond 
a year, blood pressure may be reduced and stabi- 
lized, and cardinal symptoms arrested or re- 
versed, without any increase in dosage." 


As blood pressure is reduced, and even without 


kidney disease’ 


reduction, hypertension symptoms have re- 
gressed. Retinopathy may disappear, headache, 
cardiac failure and kidney function may improve. 


Methium, a potent autonomic ganglionic block- 
ing agent, reduces blood pressure by interrupting 
nerve impulses responsible for vasoconstriction. 
Because of its potency, careful use is required. 
Pretreatment patient-evaluation should be thor- 
ough. Special care is needed in impaired renal 
function, coronary disease and existing or 
threatened cerebral vascular accidents. 


1. Moyer, J. H.; Miller, S. 1, and Ford, R. V.: J.A.M.A. 
152:1121 (July 18) 1953 

2. Moyer, J. H.; Snyder, H. B.; Johnson, 1; Mills, L. C., and 
Miller, S. L: Am. J. M. Sc. 225:4379 (April) 1953. 
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angina pectoris 
coronary occlusion 
peripheral or pulmonary embolism 


Phosphate 


( Dioxyline Phosphate, Lilly) 


relaxes vasospasm 
increases exercise tolerance 
lessens the frequency of pain 


SUPPLIED AS: 


1 1/2-grain and 3-grain tablets 


AVERAGE DOSE: 


1 1/2 to 6 grains three or four times a day, before 
meals and at bedtime 


Eth LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U.S.A. 
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THE WHITE 
HEALTH 


BLOOD CELLS 
AND DISEASE* 


IN 


A. Doan 


Dean and Director, Ohio State University Health Center and Director of Medical Research, 
College of Medicine, The Ohio State University, Columbus, Ohio 


has been interesting to me, in these recent weeks, to re- 
call the last Annual Graduate Fortnight Program of this 
if Academy devoted to hematology—the 11th—held in the 
Fall of 1938, and to compare its subject emphases! with 
those incorporated in this Fall’s program—just fifteen 
years later. The outstanding progress which has continued to achieve an 
ever better understanding and more effective control of the red blood 
cell dyscrasias is quite evident from the presentations here last week. 

A quick scanning of this second week’s offerings reflects the ac- 
celerating tempo in those research areas where urgently needed new 
knowledge must precede a comparable degree of understanding and con- 

. trol of the so-called white or colorless blood cell dyscrasias, which most 
certainly present the major challenge to physicians and investigators to- 
day in the field of hematology. We must quickly learn the metabolic 

secrets of the white blood cells as fully as we know those of the red 
cells, else we cannot attain the diagnostic acumen and therapeutic in- 


* Presented at the 26th Graduate Fortnight of The New York Academy of Medicine, October 26, 1953. 
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genuity developed in other areas. 

The subject assigned to me, viz., “The White Blood Cells in Health 
and Disease,” is obviously intended as an epitome of the theme for this 
entire week’s deliberations, and I, therefore, interpret my function to 
be that of an attempt to present a very general survey of this phase, or 
aspect, of the hematologic spectrum,—to provide a sort of frame of refer- 
ence into which will be fitted, by my colleagues later in this series, the 
presently known specific details, 

The colorless elements of the blood were doubtless first seen by 
Leeuwenhoek, the Dutch lens grinder, in his ubiquitous and insatiable 
pioneer search of the microscopist’s universe, but the first apparent 
recorded reference to “globules blanc,” as seen in the chyle was by 
de Senac* and did not appear until 1749, a century later, William Hew- 
son* is credited with first recognizing the distinction between white and 
red corpuscles in the blood, and with noting the mononuclear versus 
polynucleated leukocytes. His contemporary, Thomas Addison,‘ quickly 
confirmed this observation and followed with a description of the sedi- 
mentary separation of the heavier red cells which sank to the bottom 
while the colorless lighter globules swam at the top to form a buffy coat. 

Ehrlich’s introduction® of his triacid polychrome stains, with a 
demonstration of their applicability to dried blood films, initiated a tre- 
mendous upsurge of interest in the formed elements of the blood, A 
multiplicity of atlases, demonstrating minute morphologic and tinctorial 
differences in the white blood cells, resulted, associated with the well- 
known names of Metchnikoff, Ferrata, Danchakoff, Naegeli and Schill- 
ing abroad, and of Sabin and her school of investigators among others 
in this country. Hemocytologic nomenclature and inter-cellular gene- 
alogies and relationships became understandably confused, and con- 
ceptual complexities arose which persist to the present day, and which 
only more complete functional knowledge can eventually dissipate. 

Then, with Ehrlich’s further dramatic demonstration, about the turn 
of this century, of the real possibilities inherent in the chemotherapeutic 
approach to disease control, the search was intensified for specific dye- 
chemicals for use in the treatment of bacterial and protozoan diseases— 
not unlike the chemico-pharmaco-antibiotic studies of our own day. 
Bouffard" was so stimulated by Mensel, in Paris, and while assaying in- 
travenously certain benzidine dyes, he noted that certain large cells of 
the connective tissues became specifically stained. Goldmann, working 
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along the same lines in Ehrlich’s laboratory, independently observed the 
same phenomenon, viz.—the selective segregation, or “vital staining,” by 
the benzidine dye, pyrrole blue, of so-called “pyrrole cells,” in sharp con- 
tradistinction to the non-reacting tissue fibroblasts. Goldmann’s extensive 
monographs, appearing in 1909 and 1912," stimulated the greatest pos- 
sible interest among investigators in establishing an inter-relationship 
between Metchnikoff’s “microphages,” the polymorphonuclear leuko- 
cytes, and these much larger, “macrophages,” and their possible roles 
as specific protective-phagocytes in the body’s defense against disease. 
Herbert Evans, Schulemann, Scott, Marian Simpson, Shipley, Florence 
R. Sabin, R. S. Cunningham, Downey, Weidenreich, Marchand, Kupffer, 
Maximow, Mallory, Winternitz, McJunkin, are names identified and asso- 
ciated with these basic “vital dye” studies, which lead quickly to Asch- 
off and Kiyono’s* interpretations in 1913, resulting in the very important 
functional concept of a unified “reticulo-endothelial apparatus” of the 
mammalian connective tissues. 

But these studies still left the relationship between blood and connec- 
tive tissue elements largely unresolved. So, in attempting to carry the 
analysis of the vital responses of living cells farther, Sabin’ adapted 
neutral red and diazine green, which had previously been used as vital 
dyes, to the so-called “supravital” study of living blood and connective 
tissue cells obtained under both normal and experimental conditions, and 
maintained outside the body over a period of hours, under optimum 
environmental conditions for functional observations. The application 
of these new criteria resulted among other major clarifications, in the 
identification of the derivation of the monocyte of the blood, as well as 
granulocytes and lymphocytes, from the reticulum cells of the tissues'® 
and established the monocyte as the precursor of the epithelioid cell of 
the tubercle;"':'* also, these studies have resulted in establishing the 
fixed endothelial phagocyte of the liver, the Kupffer cell, as capable of 
becoming a free endothelial phagocyte,—the clasmatocyte, in spleen and 
other organs and tissues of the body,—and to be the reactive defense cell 
in kala-azar,'* while its counterpart in the bone marrow, the living 
endothelial cells of the intersinusoidal capillaries give birth to the 
megaloblast precursors of the red blood cells. 

As a result of a continuing series of closely related in vitro and in 
vivo living cell studies, under controlled experimental conditions, a cor- 
relation of physiopathologic function with structure, within and between 
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the various cells comprising the R.E. system, is being rapidly accom- 
plished. The chemists have synthesized dye antigens, and incorporated 
short-lived radioactive elements in physiologic compounds, which permit 
of the analysis of vital metabolic processes dependent both upon direct 
cellular and indirect humoral forces. The electron microscope, ultra- 
centrifuge, electrophoresis, tissue culture, and modern immunochemical 
techniques are adding essential facts daily. The closeness of integration 
between cellular and humoral phenomena includes the demonstration of 
the probable origin of normal and antibody serum globulins from certain 
of the cells of blood and tissues, which in turn appear to enhance the 
phagocytic defense specificity and efficiency of the R.E. cells."*"° 

Our consideration, therefore, of the “white cells in health and dis- 
ease” must be broad enough today to include the entire R.E. cell system 
of the mammalian body, as represented in both blood and connective 
tissues, and as revealed by both direct and indirect observations. 

It has been estimated that the total bone marrow potential, considered 
as a single organ, roughly parallels in volume that of the liver at various 
ages. As the adult hemolytopoietic equilibrium is approached, there is a 
gradual reduction in the actual amount of active marrow necessary to 
maintain the normal replacement of cells, with approximately 1/5 red 
marrow, 4/5 fatty marrow, the latter representing in health a tremendous 
reserve-potential for red and white cell production in stress and under 
duress. The normal white-cell : red-cell ratio in active bone marrow is 
approximately 3 or 4:1, and at any one time in the average-weight, nor- 
mal adult, there should be some 35 billion circulating white blood cells. 
While the average life span of the red blood cell has been pretty gen- 
erally agreed upon as 100 to 120 days, the estimated survival time of the 
white blood cells varies from a calculated seventy-two hours (John S. 
Lawrence et al.'*); Osgood,"* two to three days in tissue culture; Weis- 
kotten,"* three to four days; to the most recent figure of 12.8 days (Kline 
and Cliffton’). Because the blood stream represents only the channels 
for transportation from the site of origin to the point of function in 
organs and tissues throughout the entire body, and since the functional 


demands for white cells vary so widely from time to time, and from 
place to place, it is entirely probable that this range of survival time from 
a few hours to a few days, represents the true variability in the circulat- 
ing life cycle for the white cells. From certain of our own clinical 
studies” in which recovery from an acute toxic leukopenia was followed 
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by serial blood and bone marrow studies, it has been estimated that 
approximately fourteen days may be required for the maturation of a 
primitive myeloblast to the fully mature four to five lobed polymor- 
phonuclear neutrophil. In vitro survival studies must be interpreted with 
care and cannot be accepted for in vivo conditions in determining the 
actual turnover of leukocytes. 

Unlike the vascular intrasinusoidal, anoxia-favoring conditions for 
optimum erythropoiesis, the white blood cells apparently require a rich 
oxygen supply for differentiation, growth and development; and under 
conditions of excessive proliferation, as in polycythemia vera and the 
leukemic states, the increased oxygen consumption is reflected in a pro- 
portionately elevated basal metabolic rate. Under conditions of increased 
white cell destruction the uric acid liberated may effect a classical gouty 
syndrome. 

An unestimable number and variety of physical, chemical and meta- 
bolic agents and factors have been shown to effect either a change in the 
circulating concentration or in the production and delivery of the white 
cells.*"** Menkin** for example, has isolated a leukocytosis-promoting 
factor from the pseudo-globulin fraction of exudates, and typhoid vac- 
cine, tuberculo-polysaccharide,** adenine and guanine nucleotide*® and 
pteroyl glutamic acid” will initiate and maintain a high level of leukocyte 
production by the marrow. 

In addition to its visible matrix, each white cell strain has its own 
characteristic chemical and enzyme content, In addition to the 82 per 
cent water content, with measurable traces of sodium, potassium, cal- 
cium, chloride, inorganic phosphorus and bicarbonate ion,” the in- 
dividual intracellular enzyme content* is relatively high. Neutrophils 
have been shown to contain 2 per cent verdo-peroxidase, with pepsin, 
trypsin, acid and alkaline phosphatase.** Recent studies *°** suggest that 
leukocyte B-glucuronidase and the metabolism of glucuronic acid by 
leukocytes may play some role in the general phenomenon of resistance 
to disease by influencing the phagocytic index, and/or may reflect sig- 
nificant metabolic variations in the leukocytes in leukemia and other 
hematologic disorders. 

Due to the remarkable elastic distensibility of the gelatinous wall of 
the leukocytes they may assume any shape required, and their intrinsic 
motility, phagocytic potential and digestive vacuolar apparatus are akin 
to those of the independent single cell organism, the ameba. Normal 
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healthy leukocytes can undergo extremes of circulatory and tissue pressure 
distortion in vivo without visible structural or functional damage. Elec- 
trophoretic evidence exists that the leukocyte normally carries a repellent 
negative charge** which prevents surface adhesiveness, and Tullis” re- 
ports an unexplained property of the acetate ion which prevents leuko- 
cyte and platelet clumping for use in in vitro attempts to isolate and pre- 
serve white cell functional viability for special transfusion purposes. 
Matoth® working in Tullis’ laboratory, found that neonatal leukocytes 
obtained from fetal cord blood, showed less ameboid motility than adult 
controls, and that there was correspondingly marked inferiority in the 
phagocytic activity toward starch granules, Saslaw and I found the 
greatest phagocytic index activity in the single-lobe, band-form motile 
granulocyte of the adult Macacus rhesus monkey, and none in the non- 
motile myelocytes, when contrasted with the older polymorphonuclear 
cells in the same preparation. 

Wislocki and Dempsey* showed by histochemical techniques, which 
have also been used in our laboratories, that the enzymes thus far identi- 
fied are intracellular and not just adsorbed on the cell surface. The re- 
lease of intracellular enzymes, either as a metabolic or catabolic product 
of the white cells, may have important implications when all of the 
details are known. The demonstration by Zamecnik and Baker*’ of C™* 
labeled DL-leucine-incorporation white cells isolated by the 
blood separation techniques in Edwin Cohn’s laboratory in Boston, 
showed a constant rate of amino acid conversion into intracellular leuko- 
cyte proteins during the first four days of in vitro cell storage. Accord- 
ing to Tullis the separation and in vitro preservation of viable white cells 
require avoidance of anticoagulants, prompt removal of all plasma 
enzymes and quick cooling to 4° C.,—not lower, not higher. Resus- 
pension in 1 per cent gelatin, with added traces of ascorbic acid, sodium 
acetate and desoxyribonuclease, together with certain other control 
measures, has resulted in apparent in vitro reversible viability for periods 
of one to four weeks. Quick freezing, dehydration and/or glycerol 
equilibration result in denucleation of the leukocytes. Attempts at pre- 
servation™ and transportation of white cells, in any manner comparable 
to the red blood cells, has thus far failed in our hands, as in others, but 
the important thing is that intensive investigations are being pursued 
with constantly improving techniques in several laboratories, and it 
should be only a matter of time until the complex mosaics for both nor- 
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mal and pathologic metabolic patterns will have been pieced together for 
the white blood cells. 

Leukotoxic factors must be considered, either naturally occurring as 
certain type specificities described in our own human blood studies as 
far back as 1925," and recently reaffirmed and extended in observations 
with human, anti-white-cell, rabbit antibodies by Tullis and Twible,"° 
or as demonstrated in the L. E. phenomenon of Hargraves;*' the anoxic 
degeneration of leukocytes as observed by Smith and Wood;** and the 
“high risk” drug sensitivities for leukocytes—aminopyrine, the nitro- 
phenols, thiouracils and thio-semicarbazones, as enumerated by Osgood." 

Finch and associates** have recently reported the production of 
hetero-immuno antibodies in rabbits against human, granulocytic, leuke- 
mic leukocytes. In vitro agglutination, lysis and phagocytosis of normal 
human granulocytes, by both blood monocytes and polymorphonuclear 
neutrophils have been demonstrated. These phenomena closely simulate 
L.E. phenomenon of Hargraves, suggesting a leukocyte antibody 
mechanism in the latter. 

It has been assumed since Metchnikoff’s observations, that the ability 
of the granulocytes to phagocytize bacteria is their most important con- 
tribution to body defense. Barry Wood* in an ingeniously planned and 
logically developed sequence of studies has recently reemphasized the 
importance of the role played by the polymorphonuclear leukocyte in 
acute infections: “phagocytosis of the bacteria appears to be the decisive 
factor in the natural resistance of the host,” since, “were it not for sur- 
face phagocytosis, untreated patients infected with such well-armored 
microorganisms as pneumococci or Friedlander’s bacilli, would invari- 
ably die long before antibodies could come to their rescue.” 

We fully concur in Dr. Wood’s conclusions, Certain basic proofs of 
this hypothesis have been obtained in somewhat different, experimental, 
influenza virus (A) and hemolytic streptococcus (Lancefield C) infec- 
tions which Saslow, Wilson and I did a few years ago in Macacus rhesus 
monkeys.” The intranasal infection of healthy monkeys with a meas- 
ured sublethal suspension of influenza virus A induces a few mild clinical 
symptoms with marked peripheral leukopenia, which persists for four to 
eight days until the first demonstrable specific immune antibodies appear. 
Recovery is usually complete without complications or sequelae. If a 
comparable sublethal suspension of hemolytic streptococci (Lancefield 
C), is introduced intranasally into a healthy monkey, a high leukocytosis 
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is induced with or without a mild fever, and usually within five to seven 
days a normal leukocyte level is resumed and recovery is complete. If a 
superimposed infection with streptococci is introduced during the leuko- 
penic phase with the influenza virus, no leukocytosis follows and a blood 
stream invasion may occur with serious symptoms or even a fatal sep- 
ticemic outcome. If sixty to ninety days following recovery from the 
initial hemolytic streptococcus infection, a reinfection with the same 
organism is accomplished, there may be no outward clinical manifesta- 
tions and no change in the circulating leukocyte equilibrium quantita- 
tively. However, if opsonocytophagic indices are obtained under both 
conditions, it will be found that during the first bacterial invasion each 
of the cells comprising the very high leukocytosis contains only 1 to 2 
pathogenic cocci; whereas immediately following reinfection each of 
the normal circulating leukocytes may contain as high as 40 to 50 strep- 
tococci, Mathematical computation points to an even greater total bac- 
terial phagocytosis under the latter condition than under the former. 
While chemotherapeutic and antibiotic agents are a very real help in the 
presence of many infections, it is becoming more and more apparent that 
a good natural defense, with first cellular and then humoral antibody 
mobilization, is the best guarantee both for the present and for future 
health. 

For every physiologic response which benefits the human race, it 
seems there is a pathologic counterpart. While normal cellular phago- 
cytosis is important, both as a protective scavenger function and as an 
antigen-antibody reactor—and in the case of the R.E. cells, the conserva- 
tion of globin and iron is accomplished when old or damaged red cells 
die—it has become increasingly evident that at times this “antigen-anti- 
body-phagocytosis—more antigen—more antibody—excessive phagocyto- 
sis” cycle, may reach pathologic proportions, and even threaten survival, 
if any of the essential cells of the blood become involved in such a 
“chain” reaction. 

To determine the role of specific, cell-sensitization phagocytosis in 
the so-called “hypersplenic states” has been the objective of many in- 
vestigations in recent years, in our own and in other laboratories. Most 
recently, Dr. Claude-Starr Wright and associates” have standardized an 
in vitro quantitative tissue culture test for specific R.E. cell phagocytosis 
using clasmatocytes obtained from the normal rabbit spleen and human 
red cells from patients with hemolytic anemia, with certain infections 
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and with selected malignant diseases. In standardizing the test fifty-nine 
normal individuals, ranging in age from infancy to seventy years, gave a 
mean phagocytic index of 2.9 per cent with standard deviation of 4.1. 
These healthy individuals undergoing serial observations, upon develop- 
ing symptoms of an upper respiratory infection, showed a sudden 
marked increase in the P.I. for red blood cells. Reaching values as high 
as 48 to 60, the P.I. returned to normal only after six to eight weeks. 

It was concluded from this study that, “there do exist significant 
quantitative differences in phagocytic index values of the erythrocytes 
of individuals in the hemolytic, leukemic, malignant and infectious dis- 
ease groups” as contrasted with normal healthy persons. Houghton had 
made a somewhat similar study in our laboratories earlier, culturing his 
R.E. phagocytes, however, from both normal and congenital hemolytic 
icterus human spleens, and using various combinations of normal and 
homologous cells and plasma to study in detail, the mechanism of red 
cell phagocytosis. Phagocytosis was maximal when homologous serum 
from a congenital hemolytic icterus patient was incubated with homo- 
logous spherocytes—or with normal red blood cells; when normal serum 
was used both spherocytes and normal red cells were much less actively 
phagocytized. The auxiliary role of intravascular agglutination in human 
auto-immune hemolytic anemias has been receiving justifiable emphasis.** 

Using intraperitoneal injections of methyl cellulose in rats Palmer 
and associates” produced massive splenomegaly with infiltration by 
“storage-cell” macrophages, associated with leukopenia, thrombocyto- 
penia, anemia, reticulocytosis and an hyperplastic bone marrow. Similar 
injections in splenectomized rats produced identical histologic lesions 
without the hematologic picture. The authors suggest that this may be 
an experimental counterpart of the “secondary hypersplenism” in man. 
Reference to the monograph by Bjorkman,” from the University of 
Upsala, will give the vascular-parenchymal evidence upon which a special 
splenic predilection for cell hypersequestration and selective destruction 
may be based. A more detailed analysis of these phenomena is scheduled 
for later presentation this week. The special exhibit by Dr. Theodore 
Evans, from Yale University, New Haven, on Hypersplenism is parti- 
cularly complete and instructive. 

Finally, by far the greatest medical challenge today, related to the 
white blood cell, is leukemia, just as anemia posed the greatest problems 
to the physician at the turn of this century. And, as the human anemias 
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have been found to result from a variety of mechanisms, so the leukemias 
and lymphomata, we believe, may be made up of separate entities, arising 
from different causes and having disturbed cell-metabolism of diverse 
character. Our own studies in leukemia have extended continuously from 
1930 to the present time. During this period we have diagnosed and treated 
1617 cases coming under this general diagnostic category plus some 400 
lymphomata. On the basis of morphologic, cytochemical, metabolic, and 
submicro-enzyme studies, we have been subdividing the three principal 
cell-type leukemic dyscrasias into non-sarcoma and sarcoma categories. 
In the non-sarcoma cases we recognize 1) a very chronic, mature-cell 
hyperplasia, and 2) the younger fast-multiplying, blast stage white cell, 
apparently lacking the capacity to mature. Both of these overlapping 
types of leukemia appear to be metabolic problems in contradistinction 
to the third category, the true neoplastic leukosarcomas, It has been estab- 
lished metabolically that lymph follicle hypertrophy and lymphocytosis 
may result from the administration of foreign proteins;*’ monoblastic 
proliferation and monocytosis follow the exhibition of lipids or fatty 
acids in the tissues,'* and adenine and guanine nucleotides are potent 
stimuli to granulopoiesis in the marrow and to a circulating neutrophilic 
granulocytosis.” It has seemed rational, therefore, and has proven clini- 
cally helpful: 1) to limit the dietary proteins in those patients with 
chronic lymphatic leukemia to 50 grams daily; 2) to delete all animal 
and vegetable fats in those patients with chronic monocytic leukemia; 
and 3) in those patients with chronic myelogenous leukemia to inter- 
dict those foods from the diet high in nucleoprotein content. These 
measures, in conjunction with the administration of certain of the cur- 
rently available chemotherapeutic and antibiotic agents serve to maintain 
a relatively stabile status quo in the more chronic so-called “metabolic” 
types of leukemia for long periods of time. 

The most benign type of leukemia we have encountered is in the 
elderly patient with chronic, low-grade hyperplasia of normal-appear- 
ing, mature small lymphocytes (56 per cent of all lymphatic leukemias). 
Frequently this patient will require little or no therapy and will live to 
die at an advanced age of some complication entirely unassociated with 
his chronic leukemia. A slowly progressing deficiency of the proteolytic 
enzymes could play a role. The opposite extreme to this is the acute, 
fulminant leuko-lymphosarcoma (40 per cent) occurring predominantly 
in infaney and childhood, This disease has all of the characteristics of 
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a true neoplastic mutation of the lymphocyte, with numerous nuclear 
mitoses, abnormal chromatin and nucleoli, and typical cytoplasmic 
alterations. Normal lymphocytes arise and circulate side by side with 
the abnormal cells. Characteristic tissue culture and Warburg metabolic 
changes parallel the gross morphologic abnormality of these cells, A 
third type of lymphatic leukemia (4 per cent) is made up predominant- 
ly of lymphoblasts, without sarcoma characteristics, which appear to 
lack only some necessary “maturation” factor or factors for full develop- 
ment and function. 

The lymphocytic elements were involved in 831 (51.8 per cent) of 
the 1617 patients with leukemia seen in our Clinic from 1930 to the 
present time; the myeloid elements in 414 (25.5 per cent) and the mono- 
cytic in 372 (23.1 per cent), Within the myelogenous leukemia classifi- 
cation 324 or 78 per cent were chronic, both clinically and hematologi- 
cally; 73 (18 per cent) showed a predominance of myeloblasts, sugges- 
tive of a maturation arrest or metabolic deficiency, 17 (4 per cent) 
showed all of the characteristics of malignant myelosarcoma. The re- 
verse has been found true for the monocytic leukemias, 50 (13 per 
cent) only were interpreted as chronically benign; 266 (72 per cent) 
showed true monoblastic immaturity as the predominant feature, stimu- 
lating the search for maturation stimuli; 56 (15 per cent) had true 
monosarcoma characteristics, emphasizing the need for more complete 
comparative analyses of the patterns of nucleic acid anabolism in normal 
and mutant neoplastic cellular forms.” 

The importance of these distinctions to selective therapy in the 
leukemias, will be increasingly significant as additional knowledge 
regarding the underlying metabolic abnormalities and their correction is 
obtained. Meanwhile, complications which frequently arise and mask 
as leukemic exacerbations must be promptly recognized and sharply dis- 
tinguished, for they can be successfully treated, now,—with fresh blood 
transfusions for purpuric manifestations, with antibiotics for intercurrent 
infections, and with surgery for the cytopenic episodes secondary to 
pathologic dyssplenism or hypersplenism.™: ** 

The non-leukemic lymphomata, likewise may be divided into those 
with benign and these with neoplastic characteristics. The non-specific 
and Hodgkin’s granulomata appear histopathologically and behave clini- 
cally more like a chronic, recurring, but not rapidly progressing infec- 
tion. The Ewing’s Hodgkin or reticulum cell sarcoma conversely looks 
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and behaves more like a neoplastic process. Giant follicle lymphoma in 
75 per cent of our personally studied cases” may continue stationary 
for years. Only 25 per cent have shown a metamorphosis into the more 
rapidly progressing lymphosarcoma, subacute lymphatic leukemia, or 
Hodgkin’s reticulum cell sarcoma, Hypersplenism has been found to 
occur in approximately s0 per cent of these patients, requiring 
splenectomy to relieve the dangerous cytopenic states which develop. 
More effective means of control in the progressive lymphomata are grad- 
ually becoming available. 

The importance of the role of the white cells in the maintenance of 
health through both their cellular and humoral mechanisms of defense 
against disease seems well established, and to be currently universally 
accepted, but the many details necessary to the controlled stimulation 
and suppression of these cells for complete health and maximum lon- 
gevity, are yet to be determined. 
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THE TREATMENT OF LEUKEMIA* 
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INCE leukemia is by very definition a widespread systemic 
disease at the time the diagnosis is made, the forms of 
treatment such as surgery and obliterative radiation that 
may be curative for localized cancers are not effective. 
The physician then is forced to rely on the techniques 

of chemotherapy and palliative radiation. Neither of these techniques 
is at present curative in any type of leukemia, Although we cannot cure 
leukemia, we can prolong the lives of many patients with acute leukemia, 
and in the chronic forms at least the useful and perhaps even the actual 
survival time of the patient can be increased, For the purposes of this 
discussion I propose to divide the leukemias into the acute, the chronic 
myelocytic, and the chronic lymphocytic forms of the disease. 


CICICICICICS 


Acute LeuKEMIA 


Chemotherapy is the method of choice for the management of the 
acute leukemias. Irradiation for the generalized acute leukemic picture 
is contraindicated, but the use of x-ray therapy to localized lesions such 
as leukemic masses pressing on the central nervous system or enlarged 
kidneys is occasionally of value. Chemotherapeutic agents for acute 
leukemia may be divided into two groups: 1) the antimetabolites, and 
2) the hormones. 

We are living now in the age of chemotherapy. The past two decades 
have seen most of the infectious diseases of bacterial, rickettsial, or 
protozoal etiology surrender to chemotherapy. Although considerable 
progress in the treatment of leukemia has also been made in the past 
ten years, we still have no cure for the disease. The difficulties of the 


* Presented at the 26th Graduate Fortnight of The New York Academy of Medicine, October 
27, 1953. 
From the Chemotherapy Service, Memorial Center, the Division of Experimental Chemotherapy, 
Sloan-Kettering Institute, and the Sloan-Kettering Division of Cornell University Medical College. 
This investigation was supported by research grants from the National Cancer Institute of the 
National Institutes of Health of the United States Public Health Service, the American Cancer 
Society, the Damon Runyon Memorial Fund for Cancer Research, the Lasker Foundation and the 
(Grant Foundation. 


JUNE 1954 429 
. 
| 


430 THE BULLETIN 


chemotherapy of leukemia in contrast to infectious disease will be evi- 
dent if we define an antimetabolite and consider as an example the 
metabolite-antimetabolite relationship of para-aminobenzoic acid and 
sulfanilamide. 

An antimetabolite in general may be defined as a compound whose 
chemical structure differs only slightly from some normal metabolite 
such as a vitamin, an amino acid, or a precursor of nucleic acid. The 
chemical similarity is so close that the antimetabolite is able to enter 
into the same enzyme systems as the normal metabolite, but once it has 
entered into these systems the chemical difference is just sufficient so 
that the reaction can go no further and the whole enzyme system 
is blocked. 

In the use of the sulfonamides in the treatment of infections caused by 
hemolytic streptococci, the chemotherapist is dealing with a particularly 
advantageous situation. The streptococcus requires para-aminobenzoic 
acid for its nutrition and therefore is inhibited by its antimetabolite 
sulfanilamide, The patient on the other hand has no requirement for 
para-aminobenzoic acid and therefore is not harmed by its antimetabolite. 
In addition to this qualitative difference in requirements, there is also 
the factor of the patient’s resistance to the infection which will serve 
to eliminate the occasional organisms which are resistant to the anti- 
metabolite. Unfortunately, in leukemia at the present time we know of 
no qualitative difference between normal and neoplastic cells to exploit, 
nor can we rely on the factor of host resistance to destroy the few 
leukemic cells which even in the most favorable cases may be resistant 
to the antimetabolite. There are, however, certain quantitative differ- 
ences in the nutritional requirements of normal and leukemic cells which 
may be exploited to the advantage of the patient. These biochemical 
differences vary from case to case. In the acute leukemias blast forms 
indistinguishable from each other by morphologic criteria may respond 
quite differently to a given chemotherapeutic agent. In this regard, it 
would seem reasonable that in the future the acute leukemias may well 
be classified by their biochemical properties as shown by their response 
to certain standard agents, rather than by their morphologic char- 
acteristics. 

The fact that spontaneous remissions occasionally occur in acute 
leukemia had led many investigators to believe that it might be possible 
to find agents which would bring about such remissions. The first suc- 
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cessful use of antimetabolites in the treatment of leukemia was the 
epoch-making discovery reported by Farber in 1948' of the ability of 
an antagonist of folic acid to produce remissions in children with acute 
leukemia. Folic acid and citrovorum factor,* its biologically more active 
counterpart, are vitamins necessary for the growth and maturation of 
the normal erythroid and myeloid tissue of the marrow. Fortunately 
from the point of view of the chemotherapist, they are even more neces- 
sary for the growth of the cells of some forms of acute leukemia. The 
antagonists of folic acid such as Aminopterin and Amethopterin (Fig. 1) 
differ from folic acid mainly by the substitution of an amino group 
for the hydroxyl group in the 4 position of the molecule. Treatment 
with either of these agents causes a relative deficiency of citrovorum 
factor throughout the body which specifically damages certain types 
of leukemic cells. 

The folic acid antagonists are generally administered in tablet form 
orally once daily. The dose of Aminopterin for a five year old child 
is 0.25 mg. to 0.5 mg. daily, and the dose of Amethopterin is from 1.25 
mg. to 5.0 mg. daily, Since there is approximately a five-fold difference in 
dosage of these two drugs, it is important to differentiate between the 
two. Both these compounds can be given by mouth and absorption 
is equally rapid by the oral or intramuscular route. It has been shown*® 
that if a 5 mg. dose of Amethopterin is administered orally to a normal 
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individual on a fasting stomach, an appreciable level of the drug can be 
detected in the serum fifteen to thirty minutes after ingestion, with a 
rapid disappearance from the blood in from three to twelve hours. In 
individuals with impaired renal function, considerable amounts of 
Amethopterin are found in the serum in from twenty-four to forty-eight 
hours after administration, and particular caution should be exercised 
in treating such patients. 

The first signs of toxicity of Amethopterin usually are ulcerations 
of the buccal mucosa. These are covered by a yellowish exudate and 
surrounded by a reddish areola and are frequently very painful. They 
in themselves are not dangerous but they may be precursors of ulcera- 
tions farther down the gastrointestinal tract of which the first manifes- 
tations may be loss of appetite and abdominal pain, These ulcers of the 
gastrointestinal tract may be dangerous in a patient who has a bleeding 
diathesis. Loss of hair, temporary interference with beard growth, 
increased susceptibility to skin infection, leukopenia and thrombocyto- 
penia are other signs of toxicity from these drugs. 

The usual plan of therapy in children with acute leukemia is to 
administer Amethopterin orally at 2.5 mg. daily for three weeks or more 
until such time as remission occurs as evidenced by the return of the 
marrow to essentially normal morphology and function, or until definite 
signs of toxicity appear. If toxicity occurs, therapy is discontinued tem- 
porarily for a period of seven to ten days and then when the signs 
subside, started again at a somewhat lower dosage and continued until 
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a remission is achieved. In the absence of a remission, if the patient is 
in reasonably good condition, therapy should be continued for at least 
two months and occasionally longer at increased dosage even to the 
point of mild toxicity in hopes of obtaining a remission, Once a remis- 
sion is obtained, maintenance therapy may be continued indefinitely 
or treatment may be stopped to be resumed again at the first sign of 
a bone marrow relapse (Fig. 2). If the intermittent form of therapy 
is used, however, it is important to do sternal aspirations every two 
weeks in order that a relapse may be detected at the earliest possible 
moment, and treatment restarted. By treatment with the folic acid 
antagonists, good hematological and clinical remissions in which the 
child returns temporarily to normal health and in which the marrow 
has a total of 30 per cent or less of blast cells and lymphocytes, may 
be obtained in 30 per cent to 50 per cent of children with acute leu- 
kemia. In a compilation of reports‘ on the treatment of 425 children 
with acute leukemia reported at the Second Conference on the Folic 
Acid Antagonists’ 68 per cent were considered as having been improved 
by therapy. In our own series," forty-four of 119 children and one of 
thirty-six adults with acute leukemia experienced good clinical and 
hematological remissions after treatment with Amethopterin or other 
related folic acid antagonists. 
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At this time the relationship between citrovorum factor and 
Amethopterin might be mentioned, It has been shown in bacteria and in 
animals that the toxic effects of the folic acid antagonists can be pre- 
vented by citrovorum factor. Similarly it has been shown that the anti- 
leukemic effects of Amethopterin in mice can be completely prevented 
by citrovorum factor. Figure 3 is a case in point of a three year old 
child who on eight doses of 2.5 mg. daily of Amethopteirn developed 
mouth ulcerations and other signs of toxicity. She was then treated with 
small doses of citrovorum factor intramuscularly along with increasing 
dosage of Amethopterin, so that finally 3 mg. daily of citrovorum factor 
prevented for three weeks the toxic and the anti-tumor effects of 
between 45 and 60 mg. daily of Amethopterin. It is to be noted in this 
situation that, except when the patient was in toxicity, no effect was 
noted on the leukemic nodes by these tremendous doses of Amethopterin, 
and that at no time was any beneficial effect noted by these large doses 
on the composition of the bone marrow. Our own experience with the 
use of citrovorum factor has suggested that an occasional patient will 
have a definite exacerbation of the disease immediately after the injection 
of citrovorum factor. For this reason we feel that the administration of 
citrovorum factor to a leukemic patient is contraindicated in all situations 
except those in which an abnormally high dosage of Amethopterin has 
been given inadvertently to the patient or when normal dosage has 
produced severe toxicity with manifestations endangering the life of 
the patient. At such time, citrovorum factor alone should be given. 
There appears to be no evidence whatsoever of any advantage to be 
obtained by giving the two compounds simultaneously in the hope of 
obtaining a selective effect on leukemic cells. 

6-Mercaptopurine, which has recently been shown to be useful in 
the treatment of acute leukemia, belongs to another class of antimetabo- 
lites—the purine antagonists. The synthesis of mercaptopurine was the 
result of a ten-year study of possible antagonists of precursors of nucleic 
acid by Hitchings, Elion et al."* In the studies on Lactobacillus casei 
6-mercaptopurine was demonstrated to be a purine antagonist’ although 
studies in animals have shown that neither the toxic manifestations nor 
the antileukemic effects of this compound can be reversed by simple 
purines."*"' The anti-tumor effect of this compound in Sarcoma 180 
was first noted by Clarke et al." '* who reported that mercaptopurine 
not only inhibited the growth of Sarcoma 180 but actually caused com- 
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plete regression of up to 30 per cent of such tumors. Pharmacological 
studies by Philips et al."''* demonstrated that this compound had a 
markedly depressant effect on the bone marrow, and at high doses (25 to 


so mg. per kilo daily) in dogs caused definite liver damage. 

In patients, mercaptopurine is generally given at a dosage of 2.5 mg. 
per kilo of body weight daily by mouth in a single dose. At this dosage 
level there is little or no toxicity in children but prolonged dosage at 
this level in adults or higher doses in children may occasionally produce 


evidence of bone marrow depression and gastrointestinal toxicity. 
This drug will produce clinical and hematological remissions in acute 
leukemia in children and occasionally in adults," '° but at least three 
weeks of therapy and often times up to six or eight weeks are needed 
before these remissions are achieved. The patient is then maintained on 
the same dose and remissions lasting from two to ten months may be 
expected. In a series of sixty-eight children with acute leukemia treated 
at Memorial Hospital between June, 1952, and August, 1953, remissions 
were achieved in twenty-nine patients; partial remissions in fourteen; 
and twenty-five were considered failures. Of these twenty-five failures, 
however, eight had had less than one week of therapy. Of forty adults, 
five, aged fifty-two, thirty-five, twenty-one, twenty-one, and fifteen 
years, respectively, had clinical and hematological remissions and another 
six showed marked clinical benefit with improvement of peripheral 
blood and return of the marrow to normal function but not to entirely 
normal morphology. Twenty-nine were considered failures, but of these 
failures ten had had only from one to six days of therapy. Figure 4 shows 
a typical response to 6-mercaptopurine in a three year old girl with 
gradual return of polymorphonuclear leukocytes, platelets and bone 
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marrow differential to normal which lasted for nine months. 6-Mer- 
captopurine will also cause remissions in patients who have developed 
resistance to Amethopterin or to cortisone as is shown by the fact that 
out of twenty-nine of the children who had good clinical and hemato- 
logical remissions from 6-mercaptopurine, seven had developed resistance 
to Amethopterin; six to cortisone; and five to both compounds before the 
institution of treatment with mercaptopurine. New patients who have 
been treated with 6-mercapropurine for a period of time and have finally 
developed resistance to this drug can then be treated with Amethopterin. 
Figure 5 demonstrates this good response to Amethopterin after develop- 
ment of resistance to mercaptopurine. Similarly, cortisone will also 
effect remissions in mercaptopurine-resistant cases, In contrast to the 
folic acid antagonists, 6-mercaptopurine appears to work equally well 
on leukemias with either high or low total leukocyte counts and also to 
have considerable effect in adults with this disease. Figure 6 shows a 
very satisfactory remission in a woman fifty-two years of age with acute 
monocytic leukemia which is still continuing eleven months after the 
start of therapy. In children the percentage of remissions in our experi- 
ence has been somewhat higher with mercaptopurine than with Amethop- 
terin but the length of the remissions has in general been slightly less. 
In adults 6-mercaptopurine appears preferable to Amethopterin. 

In the hormone treatment of acute leukemia, ACTH and cortisone 
seem to be quite similar in their action on the disease although ACTH 
acts to stimulate the patient’s own adrenal to put out many steroids, 
among them cortisone, whereas cortisone has no stimulatory effect on 
the patient's adrenal but merely supplies an excess of a single adrenal 
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hormone, Aqueous ACTH is generally given intramuscularly either in 
divided doses four times daily or as Acthar gel once or twice daily, 

by constant intravenous drip. The average daily dose for a child of ace 
would be 60 mg. to 100 mg., and for an adult 100 to 200 mg. by the in- 
tramuscular route, but if the drug is given by the constant intravenous 
drip method 25 mg. and s0 mg. daily in children and adults respectively 
will suffice. Cortisone is generally given by mouth four times daily with 
the usual total dose for a child 100 to 200 mg., and for an adult 100 to 400 
mg. daily. Certain undesirable side effects follow the prolonged adminis- 
tration of either of these substances but some are preventable by careful 
management, Excess sodium retention and consequent water retention 
and edema may to a large extent be prevented by placing the patient 
on a low salt diet. The gain in weight which frequently occurs because 
of the abnormal appetite in children treated with these drugs can be 
avoided by calculating the normal diet for a child of the patient’s size 
and age and limiting the intake to this. On the other hand, the loss of 
weight in adults due to the catabolic effect of the drugs can to a large 
extent be counteracted by the simultaneous administration of testosterone 
25 mg. daily. Metabolic alkalosis and hypokalemia should be watched 
for by frequent observation of the blood chlorides, CO and potassium. 
The situation can be corrected by the administration of potassium 
chloride by mouth. Hypertension and psychic changes are contraindica- 
tions to further therapy. Cushing’s facies, hirsutism, and the acne which 
frequently occur are not dangerous, and usually disappear fairly rapidly 
when the drug is discontinued. Since fulminating infections are not 
uncommon in patients being treated with the hormones, massive anti- 
biotic therapy should be started at the first sign of such complications. 
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The treatment of acute leukemia with ACTH was first reported 
by Pearson et al.'® and Farber et al." A summary of the investigations 
conducted throughout the country was given at the Second Clinical 
ACTH Conference.’* In eighty of 175 children, and fourteen of sixty 
adults with acute leukemia, good clinical and hematological remissions 
were achieved. These remissions were characterized by a fall in the total 
leukocyte count to normal levels and a return of the marrow in most 
cases to a relatively normal functioning state. In our experience’® such 
remissions were of a relatively short duration, lasting one to twelve 
weeks, could not be repeated in adults and could be repeated only a 
second time in children. Some investigators, however, have reported 
occasional third and fourth responses, Figure 7 is a typical example of 
such a response. As with all other agents used in the treatment of acute 
leukemia, resistance develops also to the hormones and resistance to 
cortisone usually is associated with resistance to ACTH and vice versa. 
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On the other hand, there does not appear to be cross resistance between 
the hormones and the folic acid antagonists or mercaptopurine. 

Hormones, folic acid antagonists, and purine antagonists are all 
usually employed eventually in a given patient and one cannot say that 
any one of these is the best agent for the treatment of acute leukemia. 
With the various agents available, however, one is faced with the ques- 
tion of which agent to use first in a given patient. Since the hormones 
act more rapidly than the antimetabolites, but cause shorter remissions, 
we have evolved the following plan of therapy. If the patient is acutely 
ill and it appears unlikely that he will survive the three weeks usually 
necessary for either class of the antimetabolites to take effect, he is started 
on cortisone by mouth or ACTH by constant intravenous drip, the 
former being preferable because of the ease of administration, the latter 
however, having a somewhat more rapid effect. Once the patient has been 
brought into remission or tided over the acute emergency by the use 
of the hormones, antimetabolite therapy, using either Amethopterin or 
6-mercaptopurine, may be instituted in an attempt to prolong the 
remission. In the patient who does not appear to be quite so acutely ill 
and in whom it is thought that more time will be available for the effec- 
tive action of chemotherapeutic agents, the antimetabolites should be 
tried from the very start. If the patient is a child under the age of ten 
with a white count below 50,000, Amethopterin would be expected to 
produce a good remission, and is probably the therapeutic agent of 
choice because of the somewhat longer duration of remissions. On the 
other hand, if the patient is a child with a total leukocyte count over 
50,000 or is an adult, 6-mercaptopurine seems to offer a better chance 
of inducing a remission. If either class of antimetabolites is used as a 
starting therapy, it would be best to persist with this agent as long as a 
remission can be maintained, shifting to the other class when resistance 
to the first appears, and holding the hormones, cortisone and ACTH, 
in reserve for exacerbations of the disease which do not appear to be 
controlled by the antimetabolites. 

It is still too early to assess the effect of this suggested sequence of 
therapy on acute leukemia, but figures from the sequential use of corti- 
sone, ACTH, and the folic acid antagonists in children are available. 
In a series of 218 children with acute leukemia selected from the litera- 
ture who received no treatment with either folic acid antagonists or 
steroids, Tivey*® found only eleven alive one year from the onset of 
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the disease. In a series of 193 children with acute leukemia treated by 
the Chemotherapy Service of Memorial Hospital using Amethopterin 
and steroid hormones, sixty-two were alive one year after the start of 
their disease. How much these figures will be increased by the addition 
of 6-mercaptopurine to the therapeutic armamentarium remains to 
be seen. 

At the risk of sounding overly optimistic, | would like to make a 
plea for the treatment of all cases of acute leukemia. Too often the 
attitude of the doctor is that there is no cure for the disease, therefore 
the child or adult should be allowed to die in peace. The answer to that 
is fourfold: 1) The untreated patient does not usually die in peace but 
frequently suffers many of the painful complications of the disease; 
2) under therapy many of these children can live happy lives, continuing 
in school and playing as normal children; 3) during this time the family 
have time to adjust to the situation; and 4) and most important, if 
these patients can be kept alive for another year or two, who can say 
that some investigator somewhere in the world will not come forth with 
a really effective agent to control the disease? 


Curonic Myevocytic LeukeMIA 


In chronic myelocytic leukemia we have many forms of treatment 
which will yield good results in the early stages of the disease. In 
contrast to the situation in acute leukemia, resistance to one therapeutic 
modality usually means resistance to all as the patient is then in the 
acute terminal stage of the disease, In this disease radiation therapy either 
by localized x-ray, total body spray, or by the oral or intravenous use 
of radioactive phosphorus remains the most thoroughly studied and 
most widely employed form of therapy, but it obviously can be 
employed only in cooperation with qualified radiologists. Local therapy 
is usually given over the spleen at doses of 50 to 100 r. daily, alternating 
anterior and posterior ports until a total of 600 r. have been given.** 
This amount will usually suffice to bring the count down but in some 
cases it may be necessary to go higher. It would appear advisable to 
attempt to keep the white count in the 20 to 30,000 range and to start 
in therapy again as soon as the count begins to go above this level. 
Total body spray x-ray at a dose of 15 to 20 r. given every other day 
until the desired result is achieved is also an effective method of pro- 
ducing remissions in this disease.” Osgood** using titrated regularly 
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spaced total body irradiation has reported excellent results in the treat- 
ment of leukemia and feels that many of the beneficial effects of such 
therapy are due to the fact that the leukemic process is kept constantly 
under control by these repeated small doses of radiation, The first use 
of radioactive phosphorus in the treatment of chronic myelocytic 
leukemia was reported by Lawrence et al.** It was originally 
thought that since there was selective pick up of phosphorus by the 
more rapidly growing cells of leukemia, P* would give specific 
irradiation to these cells, This factor of specificity, however, is not 
sufficient to make P** much more than a method of giving total body 
irradiation.® It can be given either orally or intravenously and the usual 
dose is one-tenth of a millicurie per kilogram of body weight. In one 
month’s time, if the desired results have not been obtained, further 
therapy at a somewhat smaller dose may be given. It produces excellent 
remissions with little or no evidence of radiation sickness but its 
use is limited to institutions having the necessary facilities for handling 
radioisotopes. 

Of the chemotherapeutic agents available for the treatment of 
chronic myelocytic leukemia, arsenic was the first to be employed by 
Lissauer in 1865.7 When given by mouth in the form of Fowler’s 
solution, starting off at 5 minims three times daily and gradually working 
up to the maximum tolerated dose which may be as high as 20 minims 
three times daily, this compound will produce definite remissions in 
the early stages of the disease.** Its administration, however, is often 
accompanied by nausea and vomiting and for this reason cannot be 
tolerated by some patients. 

The ability of urethane to cause remissions in this form of the 
disease was first reported by Paterson et al. in 1946.** The oral adminis- 
tration of two to four grams daily of urethane will induce remissions in 
a high percentage of these cases, but again as with arsenic a certain 
number of patients find that this drug causes nausea and vomiting which 
make its continued use uncomfortable or even impossible, Occasional 
cases of liver damage presumably due to urethane have been reported. 

There are several useful agents that can be considered in the group 
of alkylating agents. The first of these to be used was the nitrogen 
mustard—methyl-bis (8-chloroethyl)amine—known by the code name 
HN 2. Its use stemmed from wartime research of the Chemical Warfare 
Service on the toxic effects of these vesicant agents on the bone marrow 
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and lymphoid tissues. The usual dose is 0.1 mg. per kilo of body weight 
daily intravenously for four doses or 0.2 mg/kg daily for two doses. 
Such dosage is usually accompanied by nausea and vomiting but since 
the patient is only treated for two to four days and recovery occurs 
within twenty-four hours, this nausea and vomiting does not seem to 
be a contraindication to therapy.***' Remissions lasting from one to 
six months may be achieved by such a course of therapy which may 
be repeated.” 

Triethylene melamine (TEM)* causes remissions in much the 
same way as the nitrogen mustards but has the advantage that it causes 
little or no nausea and vomiting and may be given by mouth as mainte- 
nance therapy. The usual dose of TEM in chronic myelocytic leukemia is 
5 mg. on an empty stomach one hour before breakfast on two consecu- 
tive days each week until such time as the white count has reached nor- 
mal levels, Maintenance therapy should be adjusted in an attempt to 
keep the white count below 20,000. 

Another compound which presumably acts in much the same way 
as the nitrogen mustards is Myleran (1-4-dimethanesulfonyloxybutane) , 
which was synthesized by Timmis and first studied experimentally in 
tumor-bearing rats by Haddow et al."* Its use in patients has recently 
been reported by Galton“ who feels that it acts in therapeutic doses 
simply as a depressant of myelopoiesis, in contrast to the previously 
mentioned nitrogen mustard derivatives which seem to depress lymphoid 
tissue more than the myeloid tissue. This compound can be given orally 
and the usual dose is 4 to 6 mg. daily. Galton feels that Myleran has 
the advantage of simplicity of administration, absence of side effects, 
and occasional effectiveness after other methods have had to be aban- 
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doned. It does not, however, appear to be beneficial in the terminal 
acute stage of chronic myelocytic leukemia. 

The only one of the antimetabolites which seems to have any 
practical effect in chronic myelocytic leukemia is 6-mercaptopurine. 
In our studies * this compound given at a dose of 2.5 mg. per kilo of 
body weight daily by mouth has produced remissions in all of ten 
cases of chronic myelocytic leukemia in the early stages. These remissions 
were achieved without evidence of toxicity and have been maintained 
for periods up to one year. Usually maintenance therapy is necessary 
as relapses often occur within one to two months after discontinuing 
therapy. Figure 8, however, demonstrates a prolonged beneficial effect 
of mercaptopurine on a patient with this form of the disease. Just how 
much longer these remissions will last is impossible to say at the present 
time as the drug is still under investigation, Some temporary beneficial 
effects in the acute terminal stage of chronic myelocytic leukemia have 
also been noted with this drug, but the series is entirely too small to 
know whether this is a real effect. Much more study on this compound 
will be necessary before its practical value in the treatment of this form 
of the disease can be evaluated. 

The method of treatment to be used in chronic myelocytic leukemia 
depends largely on the facilities available. If adequate equipment and 
personnel are available it would appear at the present time that radiation 
therapy is perhaps the treatment of choice with emphasis being placed 
on not allowing the patient to relapse too far before further treatment is 
given. If facilities for irradiation are not available, it would seem that 
a chemotherapeutic agent such as Myleran might be the treatment of 
choice inasmuch as it appears that good remissions can be achieved with 
this compound without discomfort to the patients. TEM, urethane, and 
Fowler’s solution are also satisfactory forms of therapy, but have some 
undesirable side effects. Where 6-mercaptopurine will eventually fit 
into this picture is impossible to state at the present time. 


Curonic LyMpuHocytic LEUKEMIA 


Chronic lymphocytic leukemia may occasionally be an exceedingly 
benign disease, particularly in the elderly patient. In such cases no 
, therapy may be indicated for considerable periods of time. In the average 
case the treatment of choice is probably local x-ray therapy to the in- 
volved nodes,” although Osgood* reported excellent results with the 
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use of titrated regularly spaced total body irradiation or P*, and 
Lawrence et al.“ have reported considerable palliative effects from pee 
Of the chemotherapeutic agents that have been used in the chronic 
myelocytic form of the disease, arsenic, Myleran, and mercaptopurine 
seem to be without any practical beneficial effect in chronic lymphocytic 
leukemia. Urethane is somewhat less useful here than in the chronic 
myelocytic form. We are left then with the nitrogen mustard-type 
agents, HN2z and TEM. The dosage scheme for both these agents is simi- 
lar to that used for chronic myelocytic leukemia but since patients with 
the chronic lymphocytic form of the disease are slightly more susceptible 
to the toxic effects of these drugs, the dosage should be reduced to half 
and the patient treated cautiously, ACTH and cortisone have also been 
shown by Pearson et al." to be useful in the treatment of chronic lym- 
phocytic leukemia, particularly in those cases in which there is an asso- 
ciated thrombopenia or hemolytic anemia. These investigators feel that 
in chronic lymphocytic leukemia, in contrast to acute leukemias, resist- 
ance to the hormones does not develop and that patients may be main- 
tained for long periods of time on hormone therapy alone.** 


Supportive THERAPY 


In leukemia, even more than in most other medical diseases, specific 
therapy is only one aspect of the management of the situation. Trans- 
fusions should be given as often as necessary to combat anemia, and 
antibiotics in massive doses should be employed whenever serious infec- 
tion threatens the patient. The maintenance of morale is also an impor- 
tant factor and for this reason it is suggested that the patients be allowed 
to live as normal a life as possible within the limits set by their physical 
condition. Thus for instance, most patients with chronic myelocytic 
leukemia can continue to work up to within a month or two of the time 
of death. 

The outlook for progress in the treatment of the leukemias would 
seem to be excellent. Although it appears unlikely that any marked im- 
provement will be achieved in the results obtained by radiotherapy alone, 
the many new chemotherapeutic agents which have been developed for 
the treatment of this disease in the past ten years suggest that newer and 
far better agents will be developed in the near future. The probable 
avenues of progress in chemotherapy are: 1) the development of new 
agents with more prolonged therapeutic effect and applicability to a 
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wider spectrum of leukemias; and 2) the prevention of the development 
of resistance to agents now in use. This latter may be accomplished by 
a better understanding of the fundamental mechanisms of the develop- 
ment of resistance to various chemotherapeutic agents or by the employ- 
ment of combination therapy using several chemotherapeutic agents 
simultaneously, or combined irradiation and chemotherapy in an empiric 
attempt to prevent the development of such resistance. 


SUMMARY 


1. The therapeutic agents at present available for treatment of leu- 
kemia are irradiation and chemotherapy. 

2. In acute leukemia the sequential use of the antimetabolites, Ame- 
thopterin, Aminopterin, and 6-mercaptopurine, and the hormones, AC" TH 
and cortisone, may be expected to produce beneficial effects with an in- 
crease in survival time in a high percentage of children, Definite but less 
frequent beneficial effects have been noted in adults with mercaptopurine. 

3. Irradiation either by local or total body x-ray or P* therapy 
offers perhaps a wider range of applicability and technique than any of 
the chemotherapeutic agents in the treatment of the chronic forms of 
leukemia. 

4. In chronic myelocytic leukemia, Myleran, TEM, urethane, ar- 
senic, and HN2z in order of preference are useful chemotherapeutic agents. 
6-Mercaptopurine is still under evaluation in this form of the disease but 
may prove to be of considerable value. 

5. In chronic lymphocytic leukemia, the only chemical agents of 
value are the mustard derivatives, TI.M, HN2, and the hormones and 
possibly urethane. 

6. Definite progress in the chemotherapy of leukemia has been made 
in the last ten years and it would appear that this discipline offers the 
greatest promise for the future control of the disease. 
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MODERATOR CLAUDE FE. FORKNER: ‘To cover the treatment of the 
diseases of the blood in one and one half hours is a very large task. There 
are over 20 different varieties of anemia, several kinds of polycythemia, 
many hemorrhagic diseases, a dozen varieties of leukemia, plus the lym- 
phoblastomas, myeloma, agranulocytosis and infectious mononucleosis. 

Before we start the discussion, I wish to point out that any questions 
from the members of the panel during the course of any speaker’s com- 
ments and any questions from the audience will be welcome. 

Dr. Reznikoff , will you introduce the subject of the treatment of the 
anennias? 

DR. PAUL REZNIKOFF: Mr, Chairman, Ladies and Gentlemen, the 
most important thing to remember about treating an anemia is to find 
its cause and eradicate it if possible. | can dismiss acute blood loss very 
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readily by saying that if one can keep the blood volume and blood 
pressure above a critical level the patient will recover, because we 
assume that the store houses in the body contain the raw materials neces- 
sary to produce blood. It is not so much a problem of anemia, but rather, 
the problem of shock. Whether it is advisable to give such an individual 
iron or other adjuvants is questionable. 

The most important groups of anemias are those that are due to 
two main types of faulty bone marrow function, In the first place, one 
may have a normal bone marrow but it may not be receiving the raw 
materials necessary to produce hemoglobin and red blood cells ade- 
quately. The first of these materials that we think about is iron. It is 
essential to remember that administered iron is effective in iron deficiency 
anemia and in no other kind of anemia. How does one give iron? By and 
large and in most cases—and the exception I will mention later—iron 
should be given orally, Probably the most effective type of iron is 
ferrous rather than ferric, or reduced iron. It is more easily absorbed and 
less irritating. Probably the most effective way of giving iron by mouth 
is to start with relatively small doses, increasing the amount gradually. 
Iron usually is given after meals to avoid irritation. How much iron 
does one give? In general we can say that if an individual gets 300 mg. 
of iron as such, which would be about one gram of ferrous sulfate in 
divided doses, that individual is getting an adequate amount of iron. 
Most patients can be treated adequately with less. 

MODERATOR FORKNER: Dr. Reznikoff, how many tablets of ordinary 
ferrous sulfate would that be? 

DR. REZNIKOFF: Usually the patient can get along with two tablets 
three times a day. 

MODERATOR FORKNER: When does one enrploy intravenous iron? 

DR. REZNIKOFF: Rarely it occurs that a patient does not tolerate 
oral iron or is acutely anemic and there may not be enough time to wait 
for hemoglobin to develop properly, as in the instance of a woman about 
to deliver a baby. Moore has shown that if you give saccharated iron 
oxide up to about 100 mg. intravenously once a day you probably will 
not get into trouble. I say “probably” because he thinks it isn’t desirable 
to continue to give iron intravenously over a long period of time. 

Another important factor in the bone marrow is the maturation 
factor. It concerns such agents as vitamin B,,, liver extract and folic 
acid. Liver extract and B,, should be given intramuscularly in cases of 
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pernicious anemia, There are exceptions to that which I wil! mention 
presently, On the other hand, folic acid is given orally as in the treatment 
of sprue. How much liver extract or B,, should one give? We don’t 
know exactly. In most patients with pernicious anemia i relapse, 15 to 
30 micrograms of vitamin B,,, or 15 to 30 units of liver extract intra- 
muscularly once a day until the reticulocyte count begins to fall. This 
usually is for about two weeks. These drugs may then be given three 
times a week, and then once a week. Thereafter one has to find out what 
the patient’s maintenance dose may be. Some patients will get along 
quite well on 15 micrograms of B,, once a week. Others can get along 
with as little as 15 micrograms once a month, If a patient has neurological 
symptoms and signs it is important to give more rather than less. In most 
of those patients we give for maintenance, 30 micrograms of vitamin 
B,. or 30 units of liver extract once a week. How much folic acid should 
one give in sprue or in the megaloblastic anemia of pregnancy? My esti- 
mate would be anywhere from 15 to 30 or even 45 mg. a day in divided 
doses. That should be effective. There are other conditions in which 
folic acid might be given intravenously. | should mention that there is 
work going on at present indicating that combinations of vitamin B,. 
and folic acid by mouth may be effective. This is not accepted generally 
at present. We do not give folic acid to patients with pernicious anemia 
because we are sure that it will not prevent the occurrence or the pro- 
gression of neurological symptoms and signs. 

There are other substances which may be important in treating 
anemia brought about by faulty nutrition to the bone marrow. An 
example is thyroid substance in patients with hypothyroidism. In some 
patients with iron deficiency anemia perhaps you might give hydro- 
chloric acid, Certainly most of the patients do not need it but we have 
had a few in whom the addition of hydrochloric acid has seemed to 
make quite a difference. 

Shall one give copper or other heavy metals? There is no indication 
that human beings, certainly adults, need any of those because there is 
enough of those metals in the impurities of our food, water and medica- 
tion, so that they need not be added. 

Another type of bone marrow deficiency is a depressed bone mar- 
row, the kind produced by x-ray therapy, benzol or the kind found 
in leukemia. This type of anemia we call refractory or aplastic. In such 
cases no drug will help the patient if one cannot get rid of the cause 
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and if the patient does not recover spontaneously. Transfusions may be 
used as a palliative remedy. I have seen no benefit from ACTH or 
cortisone in aplastic anemia. 

Finally, in the defective bone marrow functions there is a group 
of conditions as exemplified by chronic lead poisoning, in which there 
seems to be a deficiency of hemoglobin formation from the porphyrins. 
Until the cause of the trouble is climinated nothing helps the patient 
except transfusions. 

There are many hemolytic anemias and in most of them one has to 
get rid of the cause of the trouble. | am talking about Streptococcus 
hemolyticus septicemia, malaria and so on. However, there are at least 
two types of hemolytic anemia in which something can be done for 
the patient quite aside from getting rid of the cause because in most of 
these cases we cannot get rid of the cause. I am talking about familial 
hemolytic jaundice, in which splenectomy is almost 100 per cent effi- 
cient, and the acquired hemolytic anemias in which splenectomy is 
not quite so efficient. Some physicians think splenectomy is not effective 
in the acquired hemolytic anemia, the kind characterized by a positive 
Coombs’ test. Some of these patients do derive benefit from ACTH 
and cortisone. Most of the other types of anemia that are due to leu- 
kemia, Hodgkin’s disease, neoplasm, sickle cell anemia, etc., are refrac- 
tory to the medications mentioned. Transfusions may be used while one 
is treating the basic condition. 

What about diet in the anemias? Well, of course, it is a good thing 
to have steak and roast beef, but that alone will not cure an iron 
deficiency anemia. You have to give the patients iron, | think an 
important factor in treating anemias is to realize that a transfusion does 
not cure an anemia. The anemia will have to be cured by removing the 
cause or in some other fashion. The bone marrow has to become effec- 
tive. The transfusions are only palliative. They may be lifesaving but 
they are only palliative. 

There are two other points I should like to cmphasion before I 
leave the subject of anemia. One ts that you should delay any treatment 
in anemia, except emergency therapy, until the cause is determined. 
That is essential. If you give a patient with pernicious anemia one injec- 
tion of vitamin B,, and the next day take a bone marrow specimen for 
diagnosis, you will find that the bone marrow specimen may be entirely 
changed. Similarly if you give a patient iron and then after several weeks 
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try to determine what sort of an anemia it is, one finds that the pattern 
of the anemia has changed so that the diagnostician can no more make 
a diagnosis than a detective can determine the culprit if the fingerprints 
are wiped from some object. Again I emphasize, that it is important to 
find out the cause. A patient may have a carcinoma of the cecum and 
have an iron deficiency anemia. If iron is given he may feel much better 
but the result is that several months may elapse before one is able to 
operate upon the patient and perhaps save his life. 

Finally in this question of anemia I should like to emphasize the fact 
that it usually is bad medicine to treat the patient with combinations of 
medications. If the patient is iron deficient he should get iron. If the 
patient has pernicious anemia, he should get liver extract or vitamin B,.. 
You don’t combine these things. You give what is indicated. 

MODERATOR FORKNER: Dr, Reznikoff, | would like to raise a point 
just there. Do you know of any liver extracts that are now available that 
don’t have B,, in them? 

DR. REZNIKOFF: As far as I can tell, no. They all have. 

MODERATOR FORKNER: So that our treatment now necessarily nrust 
be a combination of liver extract and B,, in the treatment of pernicious 
anenna, Isn't that true? Would any other members of the panel care to 
comment on that point? Is there no objection to the combination of liver 
extract and vitamin B,,? Would you say it is more advantageous to give 
B,, alone or the combination? 

DR. REZNIKOFF: I should say it is more advantageous to give it alone 
because it is less irritating and less expensive. 

DR. JOSEPH H. BURCHENAL: There is one more point about iron and 
B,,. It is true one doesn’t want to give them together generally but in a 
very anemic patient with pernicious anemia when the patient is building 
up his blood count, sometimes the stores of iron are low. I am sure you 
were going to mention that. 

DR. REZNIKOFF: If a patient with pernicious anemia is iron deficient 
at any time during his treatment he should receive iron but not because 
he has pernicious anemia, but because he is iron deficient. 

MODERATOR FORKNER: How do you know he is iron deficient? 

DR. REZNIKOFF: By following the blood, seeing if the patient shows 
a relative decrease in hemoglobin and a marked decrease in hematocrit. 
Most patients don’t require it, 

MODERATOR FORKNER: You said nothing about the other vitamins. 
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DR. REZNIKOFF: The only other vitamin which I think is of signifi- 
cance is vitamin C because apparently it will convert folic acid into 
active citrovorum factor or folinic acid. 

MODERATOR FORKNER: Would you say it is good medicine or bad 
medicine to prescribe a lot of vitanrins A, B, C and D and mniltiple vit- 
amins in the treatment of the anemrias? 

DR. REZNIKOFF: [ am sure you know the answer but I will act as a 
good stooge. It is pretty bad medicine. 

(Slide) If you look at this slide you will see an anemic rat repre- 
sented and this rat has been weaned from an iron deficient mother and 
been on a low iron diet. You can see the red blood cell count goes down, 
the hemoglobin is down, the reticulocytes are within a certain zone. 
Nothing happened to it except continued anemia. 

(Slide) If you look at the next slide you will see represented a litter 
mate who has received iron, The reticulocyte count goes up within seven 
days. The red blood cell count and hemoglobin follow suit. This is the 
biological curve of response to hematinics and the same kind of curve 
exists in the pernicious anemia patient who is receiving vitamin Bis or 
liver extract. 

(Slide) Briefly I want to go into the question of polycythemia. 
There are many ways of treating polycythemia. I am going to restrict 
my remarks to polycythemia vera. In the first place there is irradiation. 
One can give spot irradiation over the spleen or bone marrow or one can 
give spray irradiation over the torso. Irradiation usually is given in the 
following way: 200 kilovoltage, one meter distance, 30 to 50 Fr, anterior 
and posterior every day, using a one mm. aluminum and one mm. copper 
filter for a total of anywhere from too to 250 r over each port. Radio- 
active phosphorus, P** is being used extensively. It can be given either 
intravenously or by mouth. A typical illustration of how this works is 
as follows: You give 3.5 to 4 millicuries intravenously, After a few 
weeks, another dose of from one to three millicuries may be necessary. 
One patient I had, who was treated by Dr. Craver, weighed 80 kg., and 
he received six millicuries orally. Another effective method of treating 
polycythemia of course is to bleed the patients. Such blood I believe can 
be used for transfusion into anemic patients. Some physicians don’t like 
to use it, but it is the best source of a high platelet containing blood that 
we have today. Dr. Dameshek of Boston likes to bleed his patients and 
give them diets low in iron. An effective method, although not used very 
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much, is one described by Dr. Forkner in 1933, in which he used 
Fowler’s solution by mouth starting with 0.2 cc. increasing one minim, 
or 0.06 cc, a day, not a dose, until the patient gets up to 0.6 cc. three 
times a day after meals, or up to the point of tolerance which is char- 
acterized by anorexia. 

Recently there has been some work showing that nitrogen mustard 
can be used effectively in polycythemia, My own results have not been 
as good as some others but it is effective. The dose is two-tenths of a mg. 
per kg. of body weight given intravenously in 50 cc. of saline on two 
successive days. 

The final point I wish to make about polycythemia vera is true of 
all blood conditions. These patients are emotionally upset. You have to 
treat that. You have to give them a diet which will not irritate the gas- 
trointestinal tract, avoiding roughage, spices and food which is too hot 
and of course there are complications which are many. Thromboses have 
to be treated, which is very difficult because you do not wish to keep 
them in bed. I wish to show you my last slide illustrating one case— 

(Slide) This patient had a red blood cell count of about 11,000,000 
per c. mm. and was treated so effectively with phlebotomies, x-ray 
therapy and acetylphenylhydrazine, that he became quite anemic. This 
was heroic treatment. He went for 56 weeks with a normal blood pic- 
ture. When the red blood cell count began to go up again he was given 
more acetylphenylhydrazine, a tenth of a gram a day and went along 
for quite some time. Phenylhydrazine and acetylphenylhydrazine are 
hemolytic agents which formerly were used extensively in the treatment 
of erythremia. Later we gave him spray irradiation and he went along 
for 45 weeks again with a normal count. Treatment of this sort was con- 
tinued for several years. He lived about ten years and died of pneu- 
monia, That is about all I wish to say at this time Dr. Forkner. 

MODERATOR FORKNER: Dr. Reznikoff, there are one or two points 
that I would like to raise here and the first is concerning polycythemia. 
I take it that you often use both a combination of phlebotomy and 
irradiation in the treatment to acquire a quick, good result. 

DR, REZNIKOFF: We do. 

MODERATOR FORKNER: The other point that I wanted to raise was 
about splenectomy in acquired hemolytic anemia. You said that many 
patients are not helped by splenectomy. 

Dr. Rosenthal, would you comment on that? What is your experi- 
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ence with splenectomy in acquired hemolytic anenna? 

DR. NATHAN ROSENTHAL: In the many cases that I have seen I believe 
that it is helpful in about one-third of the cases. In another third the 
patients improve but do not get entirely well and in another third the 
operation is absolutely useless and the patient sometimes goes on to a 
fatality. I believe that in acquired hemolytic anemia initial splenectomy 
may be of some value if the patient is in good condition. One should not 
wait until he gets in a poor state. With the aid of cortisone, patients do 
much better after splenectomy. Such treatment seems to slow the process 
a great deal but it is only of value in those cases in which the Coombs’ 
test 1s positive, 

MODERATOR FORKNER: Are there any other conrments from the panel 
on these potnts? 

DR. LLOYD F. CRAVER: How many acquired hemolytic anemias do you 
find have a positive Coombs’ test? 

DR. ROSENTHAL: In practically go per cent of the cases of acquired 
hemolytic anemia. In a patient who does not have a positive Coombs’ 
test I think the prognosis is sometimes unfavorable. 

DR, REZNIKOFF: Do you think, Dr. Rosenthal, that the hemolytic 
anemias found secondary to Hodgkin’s disease, leukemia, and lympho- 
blastoma in general, have a positive Coombs’ test? 

DR, ROSENTHAL: They also have a positive Coombs’ test and even in 
some of these cases splenectomy is indicated and occasionally a patient 
does do much better following operation than without the operation, but 
in other instances in which we have attempted splenectomy no good 
results were obtained. 

DR. REZNIKOFF: Do you ever take out the spleen in polycythemia 
vera? 

DR. ROSENTHAL: We never take out the spleen in polycythemia vera. 
Only recently I have seen one patient who was operated on for a tumor 
of the abdomen, the spleen was removed and after operation he proved 
to be a case of polycythemia vera. That is the second patient in my 
experience who has had a splenectomy but the diagnosis was not made 
preoperatively in this case. However, in another case in which the 
diagnosis was made the surgeon did perform splenectomy against our 
advice and this patient developed a tremendous thrombocytosis. The 
platelets increased rapidly to two million, three million, four million, one 
instance five million, and with the rise in platelets apparently, he bled 
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from all the mucous membranes possibly due to either thrombi in the 
venous channels, especially the capillaries or to defective clot formation 
and retraction. The gums especially were the site of hemorrhage. He 
kept on bleeding and transfusions could not keep pace with the severity 
of the hemorrhage. 

MODERATOR FORKNER:; Dr, Rosenthal, | think we will have to go on 
now. We may come back in the hour to some more comment and dis- 
cussions. | would like you, Dr. Rosenthal, to take about 15 minutes to 
discuss the treatment of the hemorrhagic disorders. 

DR. ROSENTHAL: We may summarize the subject by saying there are 
three types of hemorrhagic diseases: One due to changes either in the 
plasma thromboplastic factors, the blood platelets or other clotting fac- 
tors; the second, due to vitamins or lack of vitamins, especially vitamin 
C and vitamin K, so-called idiopathic hypoprothrombinemias of various 
types and secondary hypoprothrombinemias, The third type is due to 
some form of toxicosis of capillaries, as in Schénlein’s disease and in some 
cases of Osler’s hereditary telangiectasia. 

The two most important types of hemorrhagic diseases are hemo- 
philia and the purpuras. These conditions are plasmatic in type. There is 
some deficiency in the plasma. Hemophilia, we used to think, was one 
disease, but recent work has shown that there are three protein clotting 
factors which when deficient can give the conventional clinical and 
clotting picture of hemophilia. In classical hemophilia, anti-hemophilic 
globulin is deficient. There is a deficiency in plasma thromboplastin com- 
ponent (PTC). Recently we have come across a third type, present in 
both males and females, caused by a deficiency in plasma thromboplastin 
antecedent (PTA) factors. These patients have deficiency of the throm- 
boplastin and the treatment naturally would be the replacement of the 
deficient factor, We do know that these patients can have the thrombo- 
plastin replaced by fresh blood or by fresh-frozen plasma. At the present 
time the choice is fresh-frozen plasma which has all the necessary 
thromboplastin factor to improve the blood and bring it to normal within 
a short period so that hemorrhages of various types can be controlled 
promptly. It is especially to be noted that in children who develop open 
hemarthroses these can be prevented by prompt treatment with fresh- 
frozen plasma. 

MODERATOR FORKNER: Where do you get the frozen plasma? 

DR. ROSENTHAL: It is now available at the Blood Transfusion Asso- 
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ciation at West roznd Street. It can be obtained by the hematologist or 
by the general practitioner for the use of hemophiliacs. | advise strongly 
that the treatment should be started at the first symptom, especially in 
children when blood begins to seep into the joints, In that manner one 
can control the hemarthroses. 

MODERATOR FORKNER: How often do you have to give the frozen 
plasma? 

DR. ROSENTHAL: Whenever an episode of bleeding occurs in the 
hemophiliacs of various types, either bleeding from gums, injury or 
hemarthrosis. In adults | would advise the use of two units of plasma 
whereas in children one unit is usually sufficient. It also applies to these 
other types of hemophilia I spoke about, because fresh-frozen plasma 
contains the thromboplastic factor which is deficient in their plasma. If 
fresh-frozen plasma is not available, naturally fresh blood transfusions 
should be given. I believe that bank blood has no effect at all in cases of 
anti-hemophilic globulin deficiency. PTC and PTA, however, are 
present in stored plasma, blood and serum. 

MODERATOR FORKNER: Dr. Rosenthal, in hemophiliac patients who 
bleed from the kidney have you found frozen plasma or transfusions are 
beneficial in stopping the bleeding? 

DR. ROSENTHAL: We find the best results can be obtained by fresh- 
frozen plasma. We can give a large amount of this. You can give two or 
three units whereas you would have to give twice as much blood in order 
to make it just as effective in the treatment and we recently have had 
patients with hemophilia with large blood exudation into the joints. They 
can be effectively treated with frozen plasma. Formerly, we used to rely 
to some extent on Fraction One prepared by the method of Cohn of the 
Harvard Medical School but this is not available and is sometimes sub- 
ject to one drawback and that is the possibility of production of anti- 
bodies or anticoagulants in the patient’s blood, This seems to occur rather 
rarely with frozen plasma. 

The second main type of hemorrhagic disease is that of thrombocyto- 
penic purpura. This is the most important of all because it is seen more 
commonly than hemophilia or any other forms of hemorrhagic disease. 
Here again we come to a disease which has different causes. At times 
it is idiopathic in type. Sometimes we can trace the cause to drugs, at 
other times to infection. In discussing this subject, I should like to review 
the last 100 cases of purpuric hemorrhage to see what we can actually 
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accomplish in thrombocytopenic purpura. First of all, the disease occurs 
frequently in children and usually runs a benign course. 

(Slide) About go per cent of the children recover completely and 
only about 10 per cent are fatal cases or go on to a chronic state. You 
notice here that one of the most common causes of purpura in children 
is that following infections, or following contagious disease and occurs 
in the convalescent stage. These children always recover. The most 
severe form follows chickenpox and this is about the only group which 
may require transfusions. 

(Slide) Secondly, we should be on the alert for acute toxic purpuras. 
They are not uncommon, We miss some of them because we do not 
question the patients adequately. | want to call attention to some of 
the recent ones we have had. Hair dye is an important factor in women. 
For that reason we see more purpura in these patients, We also have 
to be on the alert for quinidine. If we recognize this form of toxic pur- 
pura, the only treatment is stopping the offending drug. It is rarely 
necessary to transfuse such patients, 

(Slide) There are other forms of acute thrombocytopenic purpura 
which are due to two other causes, One is megakaryophthisis in which 
there is complete absence of platelet formation in the bone marrow. 
Such patients do not do well with splenectomy or other treatments. This 
usually is an acute fatal disease. Second is so-called thrombotic purpura 
first described by Moschcowitz in which there is a marked diminution 
of platelets, severe bleeding but usually associated with some hemolytic 
anemia and also in most cases with azotemia. These patients usually run 
an acute fatal course and are not benefited by either transfusions or 
splenectomy. 

(Slide) Then we come to the largest group of all, patients who have 
chronic thrombocytopenic purpura. They sometimes begin acutely and 
here again we have different causes for the purpura. One may be local- 
ized to bone marrow. The megakaryocytes are deficient in the formation 
of platelets; second, there may be a circulating antibody to platelets or 
change in the plasma of some type which affects the megakaryocytes 
and also possibly destroys platelets in the circulating blood, and third, 
there may be a type, which is not too common, in which the spleen is 
responsible by sequestration or thrombocytolysis of the platelets. For 
these three types the only curative treatment is splenectomy which is 
successful in about 80 per cent of the patients. 
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(Slide) In 20 per cent of patients with thrombocytopenic purpura 
we still have a considerable amount of trouble. The bleeding continues, 
because the disease affects only the megakaryocytes and is not due to 
outside influences such as circulating thrombocytolysins in the peri- 
pheral blood or due to some effect of the spleen on the megakaryocytes. 
These patients have lately been helped to a considerable extent by the 
use of cortisone which seems to affect the vascular system without alter- 
ing the platelet level. Secondly, there may be some patients who have 
recurrences as the result of accessory spleens. These, however, are very 
few in number and should be checked by means of thorotrast. I should 
advise against the use of thorotrast if the patient shows Howell-Jolly 
bodies, or target cells in the blood. Their presence indicates that the 
splenectomy has been. complete, and the cause is not in the spleen, but 
most likely in the bone marrow or elsewhere. Thirdly, there are some 
cases which cannot be controlled. We don’t know the causes of these 
failures following splenectomy and in such instances we have to rely 
on periodic transfusions and cortisone. 

The use of cortisone has become quite prevalent in thrombocy- 
topenic purpura. | don’t believe it should be used in children, In addi- 
tion, it is valuable in preparing patients for splenectomy. In such cases 
it sometimes is helpful but in the majority of cases of thrombocytopenic 
purpura it does not serve the purpose. It does not change the bone mar- 
row and it does not increase the platelets and the bleeding may continue 
so that one may be using something which is not very effective and may 
delay splenectomy, which may be curative. 

(Slide) The first slide showed the megakaryocytes after splen- 
ectomy, the tremendous numbers of the platelets. It should have been 
shown last. 

(Slide) This is the bone marrow in a case of thrombocytopenic pur- 
pura showing a tremendous increase in megakaryocytes, with unusual 
vacuolization. In most cases of thrombocytopenia only about 6 per cent 
of the megakaryocytes show platelet formation whereas normally over 
20 per cent do. 

(Slide) Here is another typical instance of this condition with the 
vacuolization of the cytoplasm. Here is a patient who developed a 
recurrence following operation. 

(Slide) The patient had done very well for over a year and then had 
a recurrence and was treated with cortisone by mouth with an excellent 
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result. The cortisone was stopped and you notice the recurrence again 
and then cortisone was started again, 100 mg. daily, and another remis- 
sion set in. At the present time this patient is being treated with about 
25 mg. of cortisone daily and the platelets have become normal. 

(Slide) Another overlooked treatment of purpura is that of snake 
venom. It has fallen into disuse but I think in many instances it has 
helped. Recently a patient was splenectomized because snake venom, 
which had controlled the purpura, was no longer available. In another 
instance, in which the patient had very few megakaryocytes in the mar- 
row, the purpura was well controlled by snake venom. However, the 
patient or his doctor insisted on having a splenectomy, which was done. 
The patient showed no good effects from the splenectomy and was 
treated unsuccessfully with cortisone, Snake venom was resumed and 
controlled the bleeding. So we must consider the use of snake venom as 
one of the treatments for thrombocytopenic purpura. I don’t know 
whether I have time to discuss other forms of purpura, Have I any more 
time left? 

MODERATOR FORKNER: I think we had better leave that for the end. 

There are one or two points. | would like to ask, what about local 
bleeding in such disorders as leukemia, for example, or thrombocytopenic 
purpura, local bleeding from the nose and from the gums? Is there any 
agent that may be used? 

DR. ROSENTHAL: Local bleeding from the gums and nose is difficult 
to control in purpura or in leukemia due to the thrombocytopenia. Fre- 
quently we use Gelfoam and Oxycel but they usually do not work too 
well. The only treatment in these cases is a “fresh blood” transfusion, if 
the patient has lost sufficient blood. 

MODERATOR FORKNER: Dr. Rosenthal, you mentioned fresh blood 
transfusion. Why not banked blood? 

DR. ROSENTHAL: Banked blood on standing loses the effect of the 
blood platelets. The blood platelets deteriorate rapidly, within 24 hours 
following removal of the blood from the body; and in fact some believe 
that collecting blood in ordinary citrate causes a marked defect in the 
platelets. We have shown a long time ago that citrate injures platelets. 
For that reason we have the paradoxical reaction, that is, in the test tube 
the citrate prevents coagulation but if you inject large amounts of citrate 
in the circulating blood it increases the coagulability of the blood due 
to its effect on the platelets. 
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MODERATOR FORKNER: What about hemophilia, is it necesssary to use 
fresh blood or may one use banked blood? 

DR, ROSENTHAL: One must always use fresh blood in classical hemo- 
philia or anti-hemophilic globulin deficiency. Banked blood is ineffective; 
only plasma which has been frozen immediately after blood collection 
contains adequate amounts of the anti-hemophilic globulin, 

MODERATOR FORKNER: Will you say, Dr. Rosenthal, that in any blood 
dyscrasia in which bleeding is a manifestation, it is preferable to use 
fresh blood than banked blood? 

DR. ROSENTHAL: That is my belief, yes. 

MODERATOR FORKNER: The other members of the panel, do they 
agree with that? 

DR. CRAVER: Yes, 

MODERATOR FORKNER: [| think that is one of the common errors that 
is made. You can replace blood loss with bank blood. To stop the bleed- 
ing one must use fresh blood. 

I believe we have to go ahead now. Dr. Burchenal, will you tell us 
something about the treaturent of acute and chronic leukemia? 

DR. BURCHENAL: In contrast to the subjects that the two previous 
discussers have been handling, leukemia is a disease for which at the 
present time there is no cure. That, however, does not mean that therapy 
is not indicated because considerable can be accomplished by treatment 
in this disease. In some cases life can be prolonged somewhat, In other 
cases the effective useful life of the patient can definitely be prolonged, 
although the actual survival time may not be. For these reasons we think 
that the treatment of leukemia is important. 

First, Dr. Forkner has asked me to mention two diseases which are 
sometimes confused with leukemia but are not the same disease. For 
these two diseases, infectious lymphocytosis, first described by Smith 
and his group, and infectious mononucleosis, there is no particular treat- 
ment at the moment. They are benign diseases. The important thing is 
to distinguish them from leukemia. Infectious mononucleosis has been 
treated by Aureomycin but the consensus now seems to be that probably 
there isn’t too great benefit from treatment with this drug. At any rate 
both of these are self-limited diseases which cure themselves. 

As to the leukemias, | would like to divide them into the chronic 
myelocytic, the chronic lymphocytic and the acute leukemias. There are 
many other subdivisions of these but I believe that this will suffice. 
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In chronic myelocytic leukemia treatment can accomplish a good 
deal; although the actual survival time of the patient is probably not in- 
creased, his actual useful life is usually prolonged to within a month 
or so of the time of his death, so that he is kept much more com- 
fortable and a much more useful member of society. The treatment of 
choice in most cases of chronic myelocytic leukemia, if all the facilities 
are available, is deep x-ray therapy over the spleen, given in small doses 
in the new case, say so r daily for three days, wait a week, see whether 
more therapy is necessary, and usually it will be, until the white blood 
cell count is brought down to the level of about 30,000 per c. mm. 
Usually after therapy is stopped the count will coast down even lower. 
Excellent remissions can be brought about by this form of treatment. 
Others prefer using spray x-ray therapy where the total body is irradiated 
or the body is divided into two large ports, one from the waist to the 
top of the head and the other from the waist down to the soles of the 
feet. By giving small doses, perhaps 10 to 20 r the first week and then 
gradually giving more and more radiation as indicated, the patient may 
be brought into remission. Osgood in particular feels that the patient’s 
count should be kept below 30,000. At any time it rises above 30,000 
further therapy should be given. This disease can also be treated by total 
body irradiation by means of radiophosphorus. This has some localizing 
effect in the bone marrow and in the lymphoid tissues so that the effect 
is a little more specific perhaps to the leukemic tissue than it would be 
with total body irradiation but even then it is much like total body 
irradiation. The usual dose is a tenth of a millicurie per kilogram, so that 
the average 150 pound patient would get a dose of about 7 millicuries. 
That dose usually will suffice to bring the count down reasonably well 
and hold it down for a considerable period of time. It should not be re- 
peated within six weeks as a general rule. With all types of therapy, x-ray 
therapy and chemotherapy as well, patients differ tremendously so that 
these dosages that I am giving are by no means hard and fast dosages. 

In addition to radiation therapy, chemotherapy can be used in the 
treatment of chronic myelocytic leukemia. Arsenic has been used with 
excellent results in the form of Fowler’s solution, starting with a 
rather low dose and increasing to the patient’s tolerance. Urethane can 
also be used, and if the patient will tolerate it well, does not have too 
much nausea and vomiting, and does not get too drowsy, urethane is an 
excellent method of keeping the patient in remission for a long period 
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of time. Nitrogen mustard, HN2, can also be used. There, however, the 
treatment has to be given intravenously and it is my feeling that nitrogen 
mustard by being given over a short period of time, say a course of a 
tenth of a milligram per kilo daily for four doses, does not give you quite 
the smooth control that some of the other forms of therapy give. 

(Slide) This is the nitrogen mustard. It shows the typical toxic ef- 
fects that you may get, the nausea and vomiting, from a single course, 
the depression of the bone marrow if too much is given. This has one 
advantage over urethane in that although it causes nausea and vomiting, 
the course is given over a short period of time and then the patient ceases 
to have his nausea and vomiting. On the other hand, there is another 
compound, which is perhaps more satisfactory. 

(Slide) It is TEM or triethylene melamine, which you can see is 
fairly closely related to the nitrogen mustard transformation product. 
This compound, triethylene melamine, can be given by mouth and in 
addition it does not cause nausea and vomiting. It can be given to the 
patient on an outpatient basis and small maintenance doses can be given. 
In that way the patient is kept in a smooth remission. We have found 
this fairly satisfactory in maintaining patients with chronic myelocytic 
leukemia in remission. There are other compounds which are being tried, 
antimetabolites, which may or may not have an effect on this disease. 
It would appear for the present time the x-ray and these chemothera- 
peutic agents of which I have spoken to you are the best methods of 
therapy. All of these will work in the patient with chronic myelocytic 
leukemia in the early stages and up until the time that he reaches the 
terminal acute stage, as shown usually by an increase in fever, increase in 
the percentage of blast cells and promyelocytes in the marrow and peri- 
pheral blood, oftentimes a fall in platelets, and sometimes an increase in 
the size of the peripheral lymph nodes. When he reaches the acute stage, 
however, there is very little therapy that will work. X-ray, at this stage, 
has no beneficial effect nor usually do the other chemotherapeutic agents. 
Amethopterin has been tried without success. Although it is frequently 
effective in acute leukemias in children, it does not influence the course 
in chronic myelocytic leukemia. We desperately need a compound 
which will do just that. 

In chronic lymphocytic leukemia, characterized by large lymph 
nodes, often by enlargement of the liver and spleen and occasionally 
subcutaneous masses, localized x-ray therapy to the nodes probably is 
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the treatment of choice. Spray x-ray also can be used. P** is quite satis- 
factory in types of chronic lymphocytic leukemia in which the count is 
high, but in which the patient otherwise does not have very large masses. 

Chemotherapy can be given with triethylene melamine but here one 
should be very cautious in the dose that is given. Rather than giving 
5 mg. daily for two to four days, one must give the smaller dose 2.5 mg. 
a day for perhaps two days and watch the patient very closely, Good 
results can be obtained with this compound only if the patient is watched 
very cautiously because patients are usually very sensitive to this drug. 
Steroids can be used in the treatment of chronic lymphocytic leukemia, 
particularly those cases in which there is acquired hemolytic anemia as 
well. 

MODERATOR FORKNER: By steroids you mean cortisone and ACTH? 

DR. BURCHENAL: Cortisone and ACTH and compound F as well. 
Sometimes they do not cause a characteristic fall in the white count. 
Usually the white count rises at first but the liver and spleen will decrease 
in size as well as the node masses. 

(Slide) Now let us go on rapidly to the acute leukemias. There are 
various types of acute leukemia. In certain types in children with acute 
leukemia we think that survival time definitely can be prolonged by 
therapy, in a few cases, but not by any means in all. Children, with this 
disease as a general rule, respond much better than young adults and 
adults over the age of 30 rarely respond well, in my experience, to almost 
any form of therapy. There are two methods of therapy that we have at 
the present time, the antimetabolites and the steroid hormones, such as 
cortisone and ACTH. There are several antimetabolites which are being 
used experimentally at the present time. The only ones that have any 
practical use at the moment are the folic acid antagonists, particularly 
Aminopterin and Amethopterin. 

(Slide) The formula of folic acid is at the top. In the four position 
there is a hydroxyl group. By altering that slightly chemically, as in the 
second formula, one has an amino group in the four position, and a very 
potent folic acid antagonist. This compound apparently goes in the 
enzyme systems into which folic acid ordinarily enters but once in there 
it cannot be utilized. It blocks the system and creates a relative deficiency 
of folic acid, The result is that the whole body has a relative deficiency 
of folic acid, but since apparently some types of leukemic cells need 
folic acid, or its biological products, more than do the normal cells, these 
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leukemic cells are specifically damaged by the antimetabolite therapy. 

MODERATOR FORKNER: Dr. Burchenal, is folic acid m ordinary vitannn 
B complex preparations that are so highly advertised? 

DR. BURCHENAL: Unfortunately it is getting to be more and more. 
In acute cases it is better to stay away from folic acid and citrovorum 
factor. 

MODERATOR FORKNER: And stay away from the vitamin B complex. 

DR. BURCHENAL: I would not feel so strongly about B,,.. They seem 
to be tucking folic acid into other preparations. 

MODERATOR FORKNER: So it would be wrong to give patients with 
leukemia and some of the other disorders vitamin B complex? 

DR. BURCHENAL: | would think so. 

DR. CRAVER: Do you feel there is any evidence that folic acid makes 
leukemia worse? 


DR. BURCHENAL: We think so. Dr. Farber noted in patients treated 
with something like folic acid that the lesions looked much more severe, 
as though the lesions were moving on much more rapidly. In our study 
we felt the citrovorum factor, which is a counterpart of folic acid, defi- 
nitely seemed to make a few patients worse. 


MODERATOR FORKNER: | world like to interject one point bere. It is 
my own feeling that doctors generally and the public generally are con- 
suming ntuch too nnuch in the way of vitamins and that very often these 
might be harmful. Would any member of the panel take issue with that 
statement? 

DR, BURCHENAL: I would certainly agree with that. 

DR. REZNIKOFF: Which way are they harmful, except the expense? 

MODERATOR FORKNER: We just heard of one instance. 

DR. REZNIKOFF: The normal individual? 

MODERATOR FORKNER: We just heard this instance in which it is pos- 
sible that the folic acid brings about a worsening of the leukemic state. 
I think it is also possible that it may have other effects, possibly lighting 
up a latent leukemic state in an individual who might not develop it so 
soon, Of course, we know that vitamin D in large doses is harmful. 
There is other evidence to suggest that other vitamins in excess are 
harmful. 

DR. BURCHENAL: The usual dose of Amethopterin for a child is 2.5 
mg. a day given by mouth. After a period of three to six weeks one may 
expect to see, in say 30 to so per cent of the children, remissions. A mar- 
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row looking like this (indicating) originally with a single cell picture 
will then change— 

(Slide) to one in which there are myelocytes, megakaryocytes, some 
of the more normal erythrocyte elements and polymorphonuclears. ‘The 
marrow will return to normal function, produce its own hemoglobin 
and its own platelets. 

(Slide) There are also a certain number of toxic lesions from the folic 
acid antagonists. You see here an ulcer of the lip caused by therapy. Here 
are ulcers on the uvula and on the pharynx. 

(Slide) And here are some ulcers on the hard palate. These are ten- 
der and painful and the patients usually will tell you about them. They 
are not in themselves dangerous but they are an indication of what may 
be going on further down in the gastrointestinal tract, and therefore it 
is important to stop therapy once these are noted. 

(Slide) This shows the sort of improvement one can get with treat- 
ment with folic acid antagonists, Amethoprerin. The top line shows the 
marrows, the black shows the percentage of leukemic cells in the mar- 
row. You can see improvement in marrow each time treatment was 
given. About six courses of treatment were given over a period of a year 
and one-half, The patient responded each time. Now that is an excep- 
tional case. Usually patients develop resistance more rapidly than this. 

(Slide) And eventually the leukemia will become completely 
resistant to therapy. ACTH and cortisone are also useful in the treatment 
of the acute leukemias in children and in young adults. You can see the 
dosage there, ACTH usually 25 mg. four times daily, cortisone 100 to 
400 mg. daily, depending upon the size of the patient. 

(Slide) This will cause typical remissions in acute leukemias. You 
can see here that the stem cells in the marrow sometimes disappear very 
rapidly. The erythropoietic elements come back, the eosinophils fall and 
the reticulocytes rise generally. The remissions are generally short-lived. 
In children they can be repeated once, sometimes twice, in our experi- 
ence rarely more. In young adults we have not seen them repeated ar all, 
with the possible exception of one case. 

(Slide) Here is a good example of a young doctor in whom an excel- 
lent remission was obtained at first and a rapid development of resistance 
so that when the disease relapsed treatment at the same dose as noted on 
the top of the slide, or at double, or quadruple, the dose had no etfect on 
his disease. His white count remained high and he died despite therapy. 
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(Slide) This slide shows that a patient exhibited an excellent response 
to Amethopterin, but later the same dose of Amethopterin caused no im- 
provement in the marrow. At that time cortisone was still able to pro- 
duce a remission, This demonstrates that although a patient is resistant 
to Amethopterin he still may respond to cortisone or ACTH and vice 
versa. 

That brings us then to one final thing. How do we decide what drug 
to use in acute leukemia? We prefer Amethopterin if the patient can 
tolerate it. So, if the patient is a child under the age of 10 with a white 
count under 50,000 and looks as though she would live for three weeks 
without therapy, we give Amethopterin by preference. If the patient, on 
the other hand, is a young adult or a child with a white count over 50,- 
ooo or a child who is obviously very sick, we start with cortisone and 
then return to Amethopterin at a later date. What are the results of 
therapy? If we compare 150 cases treated at Memorial Hospital before 
the days of the folic acid antagonists, two were surviving at the end of a 
year, after the first symptoms of leukemia. Of the patients treated with 
Amethopterin and with cortisone and with ACTH, 40 out of 154 were 
alive at the end of a year, 13 at 18 months, 7 at two years. After two 
years the survivals rapidly dropped off. There seems to be some increase 
in survival time in patients with acute leukemia treated by this method. 
The idea of course is to keep them going in the hope that something 
new may be discovered which may be of greater benefit. 

MODERATOR FORKNER: Thank you, Dr, Burchenal. 

Dr. Craver, will you discuss the treatment of the lymphomas? 

pR. CRAVER: I shall have to skip very lightly over many aspects and 
omit some altogether because of the brief time available. 

By the malignant lymphomas we mean such conditions as Hodgkin’s 
disease, lymphosarcoma of the various types such as giant follicular lym- 
phosarcoma, lymphocytic lymphosarcoma, reticulum cell lymphosar- 
coma or reticulum cell sarcoma and mycosis fungoides or granuloma fun- 
goides, Statistics from the New York City Health Department a few 
years ago showed that of all the deaths from cancer, about 16 per cent 
were due to the malignant lymphomas and the leukemias. To a large 
extent they affect persons in their youth or in their prime of life. An- 
other point is that, in general, they are very susceptible to constitutional 
therapeutic agents of various kinds. To a very large extent these diseases, 
the leukemias and malignant lymphomas, have become the prime test 
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objects for trials of newer constitutional methods for the treatment of 
cancer, 

One point I would like to make is that the early biopsy in a case of 
Hodgkin’s disease or lymphosarcoma may be quite unreliable. Even 
though the first biopsy turns out to be reported as chronic lymphadenitis 
or hyperplastic node, or something of that sort, if the clinical indications 
are there, the suspicion should be maintained and as soon as feasible an- 
other representative node or bit of tissue, wherever it may be, should 
be obtained. 

I would like to point out also that the prognostic significance of the 
subdivisions of Hodgkin’s disease into paragranuloma, granuloma and 
sarcoma are by no means as rigid as such divisions suggest. We have seen 
patients with the typical course of Hodgkin’s disease, more aggressive 
even than average, and yet peripheral lymph node biopsies have suggested 
the structure of paragranuloma. On the other hand, by no means does 
every patient with a biopsy of Hodgkin’s sarcoma have a certainty of 
being dead within two or three years. Such a patient may live as long as 
10 OF years. 

Certain modes of onset that can throw one off the track in diagnosis 
might be mentioned. For example, a whole series of cases could be col- 
lected of Hodgkin’s disease of the mediastinum in which the disease has 
caused a fullness in the thyroid region or the disease has actually grown 
into the thyroid region, or actually into the thyroid, so that the first 
thought in regard to diagnosis has been that of goiter. 

Another less common type simulates a mediastinal tumor or cardiac 
anomaly, particularly with flattening of the left border of the heart or 
an apparent enlargement of the pulmonary conus. We have one such 
patient now who had a node in his groin that was assumed to be due to 
epidermophytosis. It was watched for three and one-half years. The 
peculiar shape of his heart was watched for a year until finally when 
he was not feeling so well it was found that the mediastinal shadow had 
widened, Then, for the first time, the node in the left groin was removed 
and found to be Hodgkin’s disease. It is well to remember that a lump 
in a woman’s breast may not be fibroadenoma, may not be a cyst. It may 
not be carcinoma of the breast. It may be the first manifestation of lym- 
phosarcoma. The onset of reticulum cell sarcoma, apparently primary 
in bone, is now a well known condition. It requires prompt radiographic 
diagnosis, which at times may be rather difficult to make and usually 
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requires a biopsy for definitive diagnosis. 

Another mode of onset is the appearance of a little button of reddish 
purple color in the skin somewhere, most often in the scalp, Especially 
in young adults this may be the first manifestation of a lymphosarcoma or 
reticulum cell sarcoma. 

Another mode of onset is the appearance of a growth in the peri- 
orbital region, in the subconjunctival region, or in the lids, a lymphoma 
that on biopsy may be regarded by the pathologist as benign, so-called 
benign lymphoma, but which may be the heralding sign of a process that 
is going to become generalized within a year or two. With the fact that 
these malignant lymphomas can involve any tissue whatsoever in the 
body, it is easy to understand that not only may the early diagnosis be 
difficult but also that the patient presents an ever recurring diagnostic 
problem, With the various system and tissue involvements that he may 
have in the central nervous system, the lungs, the heart, the gastroin- 
testinal tract, the kidneys and so on, the problem of diagnosis keeps 
recurring. 

The treatment of the malignant lymphomas has to be very much 
individualized. In general the idea, the philosophy is rather simple. The 
details may be most complex. The simple idea of the philosophy is to 
sort the cases out as to whether they are presenting a strictly localized 
process on the one hand, or whether at the other extreme they are 
presenting a uniformly or widely disseminated process. If the process is 
localized then local aggressive treatment is indicated, whether that be 
by radical irradiation or perhaps even radical surgery, followed by 
irradiation. In Hodgkin’s disease and lymphosarcoma, | believe that ap- 
plies mostly to upper cervical nodes. If the nodes are largely at the base 
of the neck, even though you find nothing else, you always suspect that 
there may be something in the torso down below in the thoracic or ab- 
dominal region and that this mass of nodes at the base of the neck is 
merely a signal of something that has been going on before. If the case 
is one of wide generalization, then the treatment becomes very much, as 
in chronic leukemia, a matter of palliation, which may be in the form 
of local radiation, judiciously employed. In some cases even wider radia- 
tion, as with spray or total body irradiation may be indicated. Also of 
course constitutional agents such as nitrogen mustard and the analogue, 
triethylene melamine, or TEM may be used, 

There exists also the intermediate group of cases in which the disease 
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was strictly localized at first but has begun to spread but has not spread 
universally. The disease is still confined to a regional distribution rela- 
tively, such as in the mediastinal and supraclavicular nodes. In such in- 
stances it is a matter of individual choice whether treatment shall be by 
radiation alone or whether you shall precede it by nitrogen mustard or 
give nitrogen mustard concomitantly with the radiation. A whole hour 
could be spent on the treatment of malignant lymphomas complicated 
by pregnancy in women but we cannot take time to go into that today. 

MODERATOR FORKNER: We cannot go into further details on these 
subjects but we have a series of questions here which I will present to 
the various members of the panel and I will ask them to make telegraphic 
answers. Here is a question: Does the intravenous application of iron 
produce hemosiderosis? 

DR. REZNIKOFF: Apparently it does, but I know of no reported case. 
Transfusions, if given over a great period of time, as practiced in cases 
of aplastic anemia may result in hemosiderosis. 

MODERATOR FORKNER: Another question is submitted in writing. 
What is the percentage of Rh-negatives in the colored population and 
does it increase as the skin becomes lighter? This is not a question of 
treatment but perhaps someone would care to answer. Dr. Rosenthal. 

DR. ROSENTHAL: It is about one or two per cent in Negroes, and 
there is some increase in mulattoes as shown in various reports in the 
West Indies. It is very uncommon in Chinese, probably less than one per 
cent Rh-negative. 

MODERATOR FORKNER: Another question: Does one get serum hepa- 
titis from frozen plasma? 

DR. ROSENTHAL: The plasma can transmit hepatitis, but so far we 
have been fortunate. In all the patients that I have seen we have not 
observed homologous serum jaundice but it is to be expected. 

MODERATOR FORKNER: Here is a question: Is liver extract of any use 
in disorders other than pernicious anenria? 

DR. REZNIKOFF: It may have some use in sprue although folic acid is 
better. Its value as a so-called general tonic is, I think, to put it politely, 
greatly exaggerated. 

MODERATOR FORKNER: Do you believe that liver extract should be 
used as a treatment for any disorder other than certain of these macro- 
cytic anemias, Dr. Reznikoff? Is there any evidence to indicate it is 
of any value? 


ot e 
‘ 
ay 
, 
. 


Disorders of the Blood 


DR. REZNIKOFF: I don’t think so. 

MODERATOR FORKNER: / find that patients routinely are receiving B,, 
from almost all physicians for some reason or other. ls this B,, of any 
value in any condition other than the macrocytic anemrias? 

DR. REZNIKOFF: [| don’t think so, 

MODERATOR FORKNER: Does any other mentber of the panel take 
issue with that? 

DR. ROSENTHAL: I agree it has no influence except in pernicious 
anemia and sprue. 

DR. REZNIKOFF: Similarly, iron has no use except in iron deficiency 
anemia. 

MODERATOR FORKNER: Do the hematologic conrplications following 
the use of chloramphenicol or Chlorourycetin mean that these drugs 
should not be used? 

DR. ROSENTHAL: I would stop using chloramphenicol. It causes 
aplastic anemia, usually an irreversible type. If only a small amount is 
taken the patient may recover, but otherwise the aplastic anemia is fatal. 

DR. REZNIKOFF: I should like to modify or disagree to this extent, 
that there is no drug we have today that is so effective in typhoid fever 
as chloramphenicol and I think that is the only condition in which it 
should be used. As a rule its use is over a short period of time, usually 
not more than three weeks. | do not think it ought to be used as a long 
continued agent in such conditions as urinary tract infections. 

DR. BURCHENAL: We have seen a fair number of infections with 
Staphylococcus aureus hemolyticus in which the organism was resistant 
to Terramycin, Aureomycin and penicillin but sensitive to Chloromy- 
cetin. I think in a desperately ill patient that should be an indication, but 
there should be a real and urgent indication for its use. 

MODERATOR FORKNER: QOne must balance the hazards. 

DR. ROSENTHAL: I agree with such exceptions. 

MODERATOR FORKNER: Another question: Are there other antibiotics 
such as Aureomycin, Terranrycin, penicillin or the newer antibiotics 
which cause blood dyscrasias? 

DR. ROSENTHAL: No, I do not think so. 

MODERATOR FORKNER: What treatment, excluding transfusions, would 
you suggest for the blood disorder called agnogenic myeloid metaplasia 
or myelofibrosis? Is liver, or B,, or folic acid indicated? Dr. Reznikoff, 
ave will let you answer that. 
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DR. REZNIKOFF: There is no other treatment. 

MODERATOR FORKNER: Does everyone agree? 

DR. ROSENTHAL: I agree. 

DR. BURCHENAL: Except possibly not doing a splenectomy. 

MODERATOR FORKNER: What is the value of platelet transfusions m 
thrombocytopenic purpura, Dr. Rosenthal? 

DR, ROSENTHAL: I don’t believe it is of any value because the patient 
becomes resistant to the transfusion of platelets and develops more anti- 
bodies for the destruction of platelets. The same occurs in aplastic 
anemia. When you give the first platelet transfusion in aplastic anemia 
the platelets may remain in the blood for about four days. These plate- 
lets remain in the blood only a short time in thrombocytopurpura. I 
have seen platelets transfused from about ten donors, After the trans- 
fusion we have seen very few platelets although the bleeding may be 
controlled for a short time. Platelet transfusions seem to be of most 
value as an emergency measure to check an acute severe bleeding episode 
in a patient with thrombocytopenia. 

MODERATOR FORKNER: Dr. Rosenthal, what is the treatment for 
Henoch’s purpura? 

DR. ROSENTHAL: There is no treatment, It is a self-limited disorder. 
Occasionally we use the steroids in some cases with only fair results. 

bR, REZNIKOFF: Dr, Rosenthal do you think platelet transfusions 
might be indicated in preparation for splenectomy in patients with 
thrombocytopenic purpura? 

DR. ROSENTHAL: Occasionally that has been done with good results. 
However, it is usually not necessary. 

MODERATOR FORKNER: Dr. Craver, 1 am gomg to ask you this one: 
What are the morphological differences in the blood and bone marrow, 
between acute and chronic leukemia? 

DR. CRAVER: A matter of degree to some extent because there may 
be certain borderline cases in which the hematologist can only suspect 
that this is perhaps a chronic leukemia verging toward an acute stage, 
but in cases of well marked chronic myeloid leukemia versus acute 
myeloid leukemia, the distinction is quite marked in the marrow. In 
acute leukemia you would have a high number of blasts and have im- 
mature cells and relatively few of the more nearly mature cells such 
as would be seen in the marrow of the normal individual or in the mar- 
row of the patient with chronic myeloid leukemia. 
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MODERATOR FORKNER: Is there any indication, Dr. Burchenal, that 
B,, reacts in any way as does folic acid in making leukemia worse? 

DR. BURCHENAL: Not as far as we know, no, sir. 

MODERATOR FORKNER: Are there any other questions from the floor? 
We can take one or two more minutes concerning the leukemias and 
lymphomas. 

pocror: What do you think of Custer’s classification of grouping all 
lymphomas under one heading? 

MODERATOR FORKNER: Dr, Craver. 

pR. CRAVER: You mean the diagram he has published? 

SAME Doctor: Yes. 

bR. CRAVER: [ think it is weil to have such diagrams. He has attempted 
to show in a schematic form his concept of the relationships. 

pocror: Does one treat a chronic leukemia or Hodgkin’s disease in 
a patient who presents no symptoms? 

pR. CRAVER: I would like to take that one. | am utterly opposed to 
withholding treatment for an early localized Hodgkin’s disease, a 
principle which is practiced even in some university tumor clinics. I 
think that the treatment for the patient with early Hodgkin’s disease, 
if you can be convinced that it is an early, localized process, should be 
directed toward trying to wipe that disease out. By doing so we have 
a chance for long remissions of say 18-20 years. I think the proposition 
is quite different in the case of leukemia, which is a generalized disease 
by the time anybody can diagnose it. Therefore, in leukemia, your treat- 
ment must be only that which will improve the patient. If he is symptom- 
free, what have you to improve? 

MODERATOR FORKNER: I want to take this opportunity of thanking 
the members of the panel for coming here and for giving to us their 
expert views in this complicated and controversial field. 
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The Bacteriophage Typing of Staphylococci 


Joun E. Briatr 
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The identity or non-identity of cultures 
of Staphylococcus aureus can be demon- 
strated by means of similarities or differences 
in their susceptibility to a series of staphy- 
The 


isolated 


lococeal bacteriophages. majority of 


these phages were from phage 
carrying cultures of Staph. aureus and a 
few were derived by adaptation of such 
phages to new staphylococcal hosts, ‘Thirty- 
four typing phages were used in the work 
reported, 

The techniques of phage typing of the 
staphylococci in current use are based upon 
Wilson 


Atkinson, Cultures to be typed are seeded 


methods described in 1945 by and 
uniformly on the surface of agar plates, 
and upon the inoeulum is placed, at spaced 
intervals, a small drop of a suitable dilution 
of each phage; the plates are incubated at 
90° C. 
ficant reactions are represented by the ap- 


for fifteen to eighteen hours. Signi- 


pearance of areas of lysis at the sites of 
one or more phages ranging from 50 plaques 
to complete, confluent lysis. Stocks of typ- 
ing phages are maintained by propagation 
on young agar cultures of specific, suscepti- 
ble strains of Staph. aureus. 

The typing phages fall into several broad 
groups. The phages within each group 
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exhibit a certain degree of specificity, in the 
sense that cultures of staphylococci which 
are susceptible to one or more phages of any 
one group are not lysed by the phages of the 
other groups. Within a group, phages com- 
monly act in various combinations and pro- 
duce characteristic patterns of lysis; less 
frequently, lysis by only a single phage is 
observed. 

Based upon their sensitivity to the phages, 
cultures of Staph. aureus can be separated 
into four, and possibly five, broad groups. 
Three groups which comprise the majority 
of typable strains were recognized by Wil- 
son and Atkinson, and their existence has 
been firmly established in subsequent work 
by several investigators, including the au- 
thor. The differentiation of cultures within 
each broad group is based upon differences 
in the patterns of lysis which are observed, 
while identical cultures exhibit identical or 
closely similar susceptibility to the phages. 
The significance of the reactions is enhanced 
by the established fact that staphylococcal 
cultures exhibit a considerable degree of 
stability in their susceptibility to the typing 
phages. 

The phage typing of staphylococci is of 
particular value in many laboratory or clini- 
cal investigations, which can be summarized 
as involving the study and comparison of 
sets of cultures isolated from related sources. 
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Thus, in illustration, phage typing has been 
used to advantage to trace the origin and 
spread of neonatal staphylococcal infections 
in nurseries; to compare repeated isolates 
from the same or different lesions in one in- 
dividual; to study the incidence and persist- 
ence of the carriage of pathogenic staphylo- 
cocci by hospital personnel; to trace the 
spread of cross infection by staphylococci in 
hospital populations; and in the epidemio- 


logic study of outbreaks of staphylococcal 
food poisoning. The acquisition of resistance 
to antibiotics does not appear to alter the 
phage susceptibility of staphylococci, In 
confirmation of reports from England and 
Australia, phage typing of antibiotic-resist- 
ant staphylococci suggests that resistant 
strains of a relatively few phage types have 
become established in hospital populations 
in this country. 


The production of coagulase by staphylo- 
cocci is generally accepted as a valuable in- 
dicator of the potential pathogenicity of the 
organism. Recent interest has been focused 
on two aspects of coagulase function: (a) 
role in staphylococcal virulence and im- 
munity; (b) mechanism of the clotting re- 
action. 

The purification and concentration of 
coagulase’ and of the factor in plasma with 
which it reacts (CRF) was undertaken; 
8.7 per cent of 242 strains of coagulase posi- 
tive staphylococci were found to produce 
cell-free coagulase in high titer when the 
organisms were cultivated for five days on 
Rosenau brain-heart infusion medium to 
which a mixture of trace ions had been 
added.* The best products obtained still 
showed two components on electrophoresis 
in a Tiselius apparatus, but could be con- 
centrated so that clotting of non-inhibitory 
plasma would occur within a few seconds, 
The protein nature of coagulase was demon- 
strated by the nitrogen content of 14-16 
per cent, tyrosine color reaction, retention 
of activity in Visking dialysing bags, and 
rapid inactivation by crystalline trypsin, 
chymotrypsin, and by plasmin. No dermone- 
crosis was produced on intracutaneous ad- 
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ministration in the rabbit, while large intra- 
venous doses were well tolerated, Excessively 
high intravenous doses of purified coagulase, 
however, led to prompt death of the rabbit, 
with evidence of defibrinogenation and in- 
coagulability of the blood in some instances, 
Studies with highly purified coagulase, as 
well as with cruder preparations, have re- 
versed previous claims that coagulase is non- 
antigenic, Not only is coagulase antigenic for 
the rabbit® and the monkey,* but recent 
studies have suggested that there exist anti- 
genic differences among coagulases derived 
from different staphylococcal strains.®, ° 
If one considers coagulase as of import- 
ance in the virulence of the staphylococcus, 
then its antigenicity suggests that substances 
in serum’ and plasma*® which inhibit 
coagulase are in part antibodies and there- 
fore are significant in host resistance to the 
staphylococcus, Bekker’s® studies demon- 
strated that electrophoretically, the inhibitor 
was not in the gamma globulin fraction, and 
in confirmation, it was found that pooled 
human gamma globulin (Lederle) possessed 
very limited coagulase-neutralizing powers.” 
The studies of Smith and Hale ™-" have 
indicated that coagulase may indeed play a 
role in staphylococcal virulence, These au- 
thors demonstrated that coagulase does not 
act directly on fibrinogen, but requires the 
participation of a co-factor, the coagulase- 
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reacting factor, or CRF. Evidence of the 
significance of coagulase for the virulence of 
the staphylococcus was developed along two 
lines: 1) correlations between susceptibility 
to staphylococcal infection of a particular 
animal species and the presence or absence 
of CRF in plasma; and 2) direct studies 
on phagocytosis, leading to the concept that 
the interposition of a fibrin barrier as a 
result of coagulase action temporarily de- 
lays the engulfment of staphylococei by 
leukocytes. 

The early recognition of the fact that 
coagulase acts in the presence of citrate and 
oxalate ions, as well as in the presence of 
heparin, distinguished this reaction from 
physiological clotting process. At the core 
of the problem of the coagulase reaction is 
the question of the relation of CRF to pro- 
thrombin. The following similarities may be 
cited: 1) CRF and prothrombin are both 
found in maximal concentration in the 
same ammonium sulfate and alcohol-precipi- 
tated fractions of human plasma.“ 2) Both 
factors exhibit similar properties, such as 
thermolability and pH tolerance. 3) Both 
factors are consumed when prothrombin is 
converted to  thrombin.*,"* 4) Minute 
amounts of crystalline trypsin potentiate 
both clotting systems. 5) Dicumarol 
phenylindanedione administered to rabbits 
reduce both factors in plasma; indeed, one 
rabbit refractory to the action of these drugs 
showed a lack of effect on prothrombin and 
CRF alike. 

On the other hand, cognizance must be 
taken of sharp differences in’ prothrombin 
and CRF: 1) Citrate and oxalate ions which 
interfere with calcium and block the conver- 
sion of prothrombin to thrombin nevertheless 
permit coagulase clotting to proceed. 2) 
Heparin does not prevent the clotting of 
blood by coagulase. 3) There is a differential 
rate of adsorption of the two factors when 
plasma is filtered 5 times through Seitz as- 
bestos pads, leading to the virtual elimina- 
tion of directly demonstrable prothrombin 
activity while permitting a recovery of about 
50 per cent of the CRF in the filtrate.*,” 
4) There are certain discrepancies in the 
distribution of prothrombin and of CRF in 
various plasma fractions—e.g., high content 
of CRF in the nonclottable Fraction I of 


and 


Cohn. 5) There is a spontaneous dissociation 
of prothrombin and CRF activity in some 
animal species, with man and the rabbit 
showing excellent CRF titers in plasma, 
while the cow, guinea pig, and chicken are 
very deficient in CRF. 6) Contrary to the 
physiological clotting process, the coagulase 
system appears to be insensitive to the ac- 
tion of crystalline soy bean trypsin inhibi- 
tor.” 

In seeking a solution of the controversial 
problem of the relation between prothrombin 
and CRF, purification of CRF was under- 
taken.” In essence, plasma was first filtered 
5 times through Seitz pads, and the filtrate 
then adsorbed on hyflo-amphogel columns, 
After washing with M/10 and M/5 phos- 
phate buffers at pH 8, elution of CRF ac- 
tivity was attained by M/5 phosphate buf- 
fers at a pH of 8.6. The water clear active 
solution was concentrated by dialysis against 
25 per cent dextran (C.S.C.) at 0° C, and 
further purification carried out by eliminat- 
ing a 33 per cent ammonium sulfate satura- 
tion precipitate, and collecting the fraction 
which came down between 33 and 50 per 
cent. 

With the collaboration of Dr. Gerald 
Cooper and Mr. Raymond Owings, this puri- 
fied CRF and purified human prothrombin 
supplied by Dr. Walter H. Seegers were 
studied by paper electrophoresis and by 
ultracentrifugation in the analytical Spinco 
machine. The CRF preparation showed a 
homogeneous, symmetrical peak, estimated 
at 90 per cent of the material, and with 
sedimentation constants in the range of 
2.5-3.0, and a small rapidly moving compo- 
nent with a sedimentation constant of about 
5.85. On paper electrophoresis, the maximum 
concentration of the material was localized 
in the zone between the beta and the gamma 
globulins, and elution of undeveloped paper 
strips indicated a correspondence of this 
vone and the maximal CRF activity. The 
human prothrombin showed a much more 
rapid sedimentation than the principal CRF 
component, and when the concentration was 
raised to 1 per cent a second peak was 
differentiated, and moving at a speed to 
suggest the formation of a dimer. On paper 
electrophoresis, 75 per cent of the material 
was concentrated in the alpha, and about 
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25 per cent in the alpha, globulin zones, but 
there was no material in the beta and gam- 
ma positions. Coagulase and fibrinogen added 
to the human prothrombin, led to rapid 
coagulation. Elution of unstained paper 
strips indicated a perfect correspondence be- 
tween the maximal concentration of the pro- 
tein in the alpha, globulin zone and the 
speed of coagulation upon the addition of 
coagulase and fibrinogen. ‘These preliminary 
studies therefore suggest that there are two 
distinct factors capable of reacting with 
staphylocoagulase: one of these, a smaller 
molecule situated between the beta and the 
gamma globulin zones on paper 
phoresis, while the other factor, associated 
with larger molecules and located in the 
alpha globulin zone, is at present not dis- 
tinguishable from human prothrombin. 
Attempts to identify CRF with other 
factors currently implicated in physiological 
clotting have been unsuccessful. Direct test 


electro- 


of human platelet suspensions, of accelerator 
globulin and of Milstone’s thrombokinase 
and of Seegers’ prothrombin of bovine ori- 
gin, as well as of Alexander's serum pro- 
thrombin failed to 
indicate that these factors substitute 
effectively for CRF. 
CRF is identical to antihemophilic globulin 
requires further study, although plasmas of 
several patients with hemophilia in relapse 
tested in this laboratory” failed to show 
any CRF deficiency. The possible significance 
of the distinct CRF component and of CRF 
deficiency for the physiological coagulation 


conversion accelerator, 
may 


Miale’s report” that 


process and its disturbances remains to be 
determined. 
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Staphylococci, perhaps more than any 
other common pathogenic bacteria, have ex- 
hibited a marked tendency to increase in 
resistance to available and widely used anti- 
biotics. Increases in the ratio of penicillin- 
resistant to penicillin-sensitive strains of 
staphylococci isolated from infected material 
and from the nose and throat of personnel 
in hospitals where this agent has been widely 
used have now been reported from many 
parts of the world, particularly Great 
Britain, Australia and the United States. 

At the Boston City Hospital, it was noted 
that before 1946, when penicillin first be- 
came freely available, almost all strains were 
highly sensitive, most of them requiring 0.1 
micrograms per ml. or less and only about 
10 to 15 per cent of the strains were rela- 
tively resistant, being inhibited by penicillin 
within the range of 0.1 to 5.0 micrograms 
per ml. In the following three or four years, 
increasing proportions of strains became 
resistant to penicillin, and the degree of 
resistance increased even more, so that by 
1952 only about one-fourth of the strains of 
staphylococci isolated were inhibited by less 
than 1 microgram per ml., and more than 
two-thirds of the strains were resistant to 
100 micrograms per ml. or more; only a 
very small number (about 2 per cent) were 
inhibited by intermediate concentrations. At 
present, more than one-half of the strains 
of staphylococci from infectious 
sources in patients when they first arrive in 
the hospital, even if they themselves had 
never previously received any penicillin, are 
highly resistant to that agent. 

A similar picture was observed in the 
case of chlortetracycline (Aureomycin) and 


isolated 


* Some of the studies referred to were aided by 
a grant from the United States Public Health 
Service 


oxytetracycline (Terramycin). When the 
former was introduced in 1948, almost all 
the isolated strains of staphylococci were in- 
hibited by concentrations of 3 micrograms 
per ml., and none were resistant to more 
than 10 micrograms per ml. While this anti- 
biotic was being used extensively in this 
hospital, strains resistant to 100 micrograms 
per ml, or more, began to appear. 

By the time ‘Terramycin was introduced in 
1950, some strains resistant to that anti- 
biotic were already encountered due to the 
marked cross-resistance between Aureomy- 
cin and Terramycin, and also due to the 
slightly lower activity of Terramycin, as 
compared with Aureomycin, against many 
strains of staphylococci. By 1952, about one- 
third of the strains of staphylococci isolated 
at this hospital were totally resistant to Ter- 
ramycin and one-fourth of the strains were 
resistant to Aureomycin. Few strains of in- 
termediate resistance to either of these 
agents were encountered by 1952, but the 
proportion of strains of staphylococci re- 
sistant to either Aureomycin or Terramycin 
at the time of admission to the hospital in 
patients who had not previously received 
these antibiotics was still very low. This is 
interpreted as being a reflection of the 
relatively large amounts of penicillin and 
small amounts of broad-spectrum antibiotics 
that are being used in the community. 

The proportion of strains resistant to 
penicillin, Terramycin and Aureomycin was 
greater in patients who had previously been 
treated with these agents, but the determin- 
ing factor appears to be the hospital resi- 
dence. The proportion of resistant strains 
was somewhat lower among those isolated 
from deep foci of infections such as drain- 
ages from osteomyelitis, pneumonic sputum, 
and blood cultures in patients with endo- 
carditis, as compared with those isolated 
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from superficial skin lesions or from in- 
fected wounds. 

At the time erythromycin was first intro- 
duced, no strains of staphylococci resistant 
to that agent were encountered among 500 
strains isolated at the Boston City Hospital. 
There was, however, laboratory evidence of 
rapid increases in resistance in vitro during 
exposures of staphylococci to that agent 
and evidence was soon obtained that some 
staphylococci isolated from patients became 
rapidly resistant during the course of treat- 
ment with that agent. The latter phenomenon 
accounted for failures to cure patients with 
staphylococcal endocarditis. 

In a study recently reported by Lepper 
and co-workers from Chicago Municipal 
Contagious Hospital, it was shown that the 
free use of erythromycin at that hospital 
over a relatively brief period resulted in a 
steady and rapid increase in the proportion 
of strains of staphylococci resistant to that 
agent and also in the steady and rapid in- 
crease in the degree of resistance to erythro- 
mycin in these strains. Within three or four 
months, about three-fourths of the strains 
of staphylococci isolated from patients or 
from hospital personnel were highly resistant 
to erythromycin, whereas all strains isolated 
before the introduction of that agent onto 
the wards of that hospital were sensitive to 
it. Concomitant with this increase in erythro- 
mycin resistance there was an appreciable 
reduction in the proportion of penicillin- 
resistant strains which accompanied the tem- 
porary abandonment of the latter in favor 
of erythromycin for routine use throughout 
the wards of this hospital. 

Possible methods for the control of the 
increase and spread of resistant variants 
may be mentioned. 1) Isolation and preven- 
tion of spread by contact suggests itself. 
This hardly appears feasible because of the 
difficulty of eliminating staphylococci from 
the nose and throat of carriers. 2) The 
avoidance of “routine” treatment or prophy- 
laxis on any large scale, especially in hospi- 
tals, and particularly with the same agent 
or agents, may be expected to decrease the 
rate of emergence of resistant strains. Such 
routine and widespread usage encourages 


the elimination of sensitive strains and the 
establishment of resistant ones in patients 
and in the hospital personnel. It is highly 
desirable to avoid such usage from many 
points of view, returning to habits of judici- 
ous use of active agents only when they are 
specifically indicated, 3) It may be possible 
to rotate the use of drugs in any given hos- 
pital, particularly when 
agent is available for a given purpose, This 
is suggested from the Chicago experience, 
but hardly 
necessarily be expected to be successful over 


more than one 


seems feasible, nor should it 
any very long period, 4) The use of com- 
binations of antibiotics suggests itself from 
which indicate that the 


resistance in strains of 


in vitro studies, 
development of 
staphylococci may be delayed and depressed 
when combinations of active agents are used, 
This, too, is apt to be only a delaying action 
but may permit the treatment of patients in 
whom failures might otherwise be expected. 
Successful treatment of bacterial endocardi- 
tis with combinations of streptomycin and 
erythromycin has now been accomplished 
in several cases where treatment with either 
of these agents alone had previously been 
unsuccessful due to rapid development of 
resistance of the infecting organism. 

It is of interest that chloramphenicol 
which had not been routinely used in this 
hospital at any time is now proving useful 
in the treatment of infections with staphy- 
resistant to penicillin, chlortetra- 
cycline and oxytetracycline even though most 
strains of staphylococci are generally only 
moderately sensitive to this agent. Only a 
small proportion of strains isolated during 
1952 and 1953 have proved to be of moder- 
ate resistance to chloramphenicol, and this 
agent is now being used in combination with 
others such as streptomycin and erythromy- 
cin in an attempt to get more prolonged 
action and to delay the emergence of re- 
sistant variants. Further and more extensive 
experience will be required in order to de- 
termine to what extent treatment with com- 
binations of antibiotics will prove successful 
in avoiding the spread of resistant variants, 
and also in order to learn which combina- 
tions will serve this purpose best. 
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The Survival of Staphylococci Within 


Studies of the host-parasite relationship 
in staphylococcal infections have character- 
ized several features of possible importance 
in the initiation and perpetuation of these 
infections in man, Staphylococci: pathogenic 
for man produce a variable amount of toxin 
which is capable of causing necrosis. They 
also elaborate leukocidin, a substance which 
brings about death of leukocytes. 

The fact that staphylococci pathogenic for 
man so regularly 
directed attention toward the possible role 
of this enzyme in pathogenicity. The im- 
portance of coagulase in phagocytosis of 
staphylococci: by polymorphonuclear leuko- 
Hale and 
Smith, These investigators found that the ac- 


produce coagulase has 


cytes has been pointed out by 


tion of coagulase serves to protect staphylo- 
cocel from phagocytosis by polymorphonu- 
clear leukocytes, and suggested that this ac- 
tion may facilitate the initiation of infection. 

In « previous study in this laboratory it 
was observed that significant numbers of 
pathogenic staphylococci were able to sur- 
vive within polymorphonuclear leukocytes 
subsequently to phagocytosis, In contrast, 
non-pathogenic staphylococci in large part 
failed to survive after phagocytosis by these 
leukocytes. It was also found that although 
this ability to survive phagocytosis was a 
property of coagulase-producing staphylo- 
cocci, it appeared to be in itself independent 
of the action of this enzyme. It was sug- 
gested on the basis of these observations 
that intra-leukoeytic survival may enhance 


the ability of certain staphylococci to pro- 


duce infections. 


Phagocytic Cells 
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The studies mentioned are related to the 
interaction of staphylococci polymor- 
phonuclear cells, Although the cellular re- 
action in early staphylococcal lesions is pre- 
dominantly polymorphonuclear, there is 
recognized to be a considerable infiltration 
of mononuclear cells in some lesions, partic- 
ularly those which are subacute or chronic. 
It is also known that some microorganisms, 
e.g., tubercle bacilli, may survive phagocy- 
tosis by polymorphonuclear leukocytes and 
yet subsequently be killed by mononuclear 
phagocytes. It therefore seemed of interest 
to examine the relation of staphylococci to 
mononuclear phagocytes respect to 
phagocytosis and subsequent ability to sur- 
vive within these phagocytes. 

The results of these studies have indicated 


with 


that the interrelation of staphylococci and 
mononuclear cells is essentially the same as 
that existing between these microorganisms 
and Both 
pathogenic and non-pathogenic strains may 
be readily ingested by mononuclear cells. 
The action of pathogenic 
strains can markedly inhibit the phagocy- 
tosis by mononuclear cells. Once phagocyted, 
however, pathogenic staphylococci are better 
able to survive intracellular residence than 
are non-pathogenic strains. Moreover, this 
ability to survive appears to be independent 
of the action of coagulase itself. 

This latter property appears to be an 
additional characteristic of pathogenic 
staphylococci which may be of considerable 
importance not only in initiation of infec- 
tion but in its perpetuation. 


polymorphonuclear leukocytes. 
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Selective Destruction of the Alpha Cells by Cobaltous Chloride and its 
Physiologic Implications 


Bruno W. Vork, Martin G. Gotpner’ and Sypney S. Lazarus’ 
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The origin and the physiologic role of the 
hyperglycemic factor (HGF or glucagon) 
are subjects of considerable — contro- 
versy. Some experimental evidence seems to 
indicate that this factor is produced by the 
alpha cells of the pancreatic islets. The re- 
cent discovery that cobaltous chloride causes 
selective damage or destruction to the pan- 
creatic alpha cells in the guinea pig has 
opened a new avenue of approach to this 
problem. The authors, therefore, undertook 
to study the action of cobaltous chloride on 
the pancreatic alpha cells in the rabbit and 
dog and on the possible effect on the blood 
sugar level. In both animal species alpha 
cell damage is observed within one hour 
after the intravenous administration of co- 
baltous chloride which persists for several 
days. In addition, the injections of cobaltous 
chloride are followed by a significant tran- 
sient hyperglycemia with a return to fasting 
level within two to four hours. Normal gly- 
cemia is subsequently maintained despite 
persistent alpha cell damage. Moreover, dur- 
ing this period of severe alpha cell destruc- 
tion, new hyperglycemic episodes can again 
be elicited in the same animals by one or 
two hourly injections of cobalt. 

This observation may be interpreted by 
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two alternative hypotheses: 1) Cobaltous 
chloride has two independent actions. On 
the one hand it acts as a hepatic irritant 
and thus causes glycogenolysis; on the 
other hand it damages the alpha cells 
selectively. 2) The damage to the alpha 
cells liberates HGF which in turn raises 
the blood sugar level by hepatic glycogeno- 
lysis. 

The first hypothesis is supported by obser- 
vations on depancreatized dogs in which 
the administration of cobalt raises the blood 
sugar level similarly to that obtained in 
the intact or alloxanized animal. This is also 
borne out by studies on the effect of re- 
peated injections of cobaltous chloride on 
the fasting blood sugar in normal and 
alloxanized dogs and rabbits as well as in 
pancreatectomized dogs. these experi- 
ments no hypoglycemia in the intact animals 
was observed nor was there a permanent 
effect on the diabetic status of these ani- 
mals produced. This also indicates, there- 
fore, that the blood sugar changes are not 
related to the destruction of the alpha cells 
and that their physiologic role in blood sugar 
homeostasis is negligible. These conclusions 
are supported by experiments in partially 
eviscerated animals in which the upper 
gastrointestinal tract was removed in addi- 
tion to the pancreas and which also showed 
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a significant rise of the blood sugar after 
cobaltous chloride injection. 

In a further study on the effect of destruc- 
tion of the alpha cells on the HGF content 
of the pancreas of dogs, it was observed 
that pancreatic extracts obtained from the 
pancreas of either alloxanized 
dogs in which most of the alpha cells were 
destroyed still contained apparently normal 
quantities of hyperglycemic principle. More- 
over, the hyperglycemic effect from extracts 
of pancreas in which few or practically all 


normal or 


alpha cells were removed by cobalt hardly 
varied from the obtained from 
extracts of the pancreas of the intact ani- 


results 


mal, Also similar hyperglycemic effects could 
be obtained in duct-ligated animals in which 
the acinar tissue was extensively fibrosed 
by duct ligation and the alpha and beta 
cells of the islands were destroyed by co- 
baltous chloride and alloxan administration 
respectively. 

The results of these experiments are at 
variance with the results of some investiga- 
tors and are contrary to the general belief 
that HGF is derived from the alpha cells 
of the pancreas. indicate 
that the alpha cells do not play a physiologic 
role in sugar 
blood 


Moreover, they 
blood Further- 
obtained 
after the injection of cobaltous chloride are 
apparently a phenomenon independent from 
the destruction of the alpha cells, 


homeostasis. 


more, the sugar changes 


DISCUSSION 


ALFRED ANGRIST: The fundamental 
basis of this work is quite obvious, and 
possibly I had better confine my remarks to 
some generalities. cobalt was 
first recognized as a trace element of con- 


siderable importance, its metabolic impor- 


Ever since 


tance has been of increasing significance. 
The necessity for cobalt in the activity of 
the specific enzyme systems, particularly as 
applied to carbohydrate metabolism, raises 


my first question: Can any of these bio- 
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chemical phenomena be linked with the 
specific localization within the alpha cells? 
A second question applies to the phenom- 
enon of regeneration that is seen following 
toxic injury. Can such cells be permanently 
damaged by repeated injury so that the 
equivalent of specific local destruction or 
removal might be tested physiologically, and 
finally,—of necessity this,—what is your in- 
terpretation, if any, of the function of these 
cells? 


BRUNO W. VOLK: As far as the direct 
connection of cobalt with carbohydrate 
metabolism goes, I am unprepared to 
answer this question in connection with our 
work. 

As far as the effect of the hyperglycemic 
factor being present in duct-ligated treated 
animals, there is a possibility, at least theo- 
that excreted 
through the pancreas, that the cobalt which 
is left in this organ may be responsible for 
the blood sugar changes. However, we had 
one of our dogs treated exactly like the 
other animals with the same amount, that is, 
excessive doses of cobalt; 


retically, since cobalt is 


nevertheless we 
did not find any changes in the blood sugar 
level. 

As far as permanent damage is concerned, 
we observed rather rapid regeneration. I be- 
lieve this will require more study. We did 
not pay our primary attention to the mor- 
phology of the alpha cells, but I feel that 
cobalt may be used as a very good tool to 
study this so far unanswered question. 

As to the function of the alpha cells, 
there is come difference of opinion amongst 
various field. 
and we have done 
many experiments in rabbits and in dogs, 
the only logical conclusion is that the alpha 
cells are apparently unconnected with blood 
sugar homeostasis. However, what function 
they have is still a matter of conjecture, 
and none of us is able at this stage to 
answer this question. 


authorities in this From 


what we have seen, 
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During the last years much interest has 
been focused upon the production of experi- 
mental lesions in the pancreas in their rela- 
tion to human pathology and clinical medi- 
cine. A short survey of this subject must 
of necessity be incomplete and the selection 
arbitrary. Probably the greatest advance as 
regards the endocrine function of the pan- 
creas is the discovery that diabetes can be 
produced by simple chemical substances. Be- 
sides alloxan,’ a number of related com- 
pounds, for instance, alloxantine and dia- 
luric acid, were found to have a similar 
effect.2 The selective destruction of the beta 
cells with alloxan is a well established fact. 
It has been shown more recently that dehy- 
droascorbic acid, an oxidation product of 
ascorbic acid, as well as dehydroisoascorbic 
acid and dehydroglucoseascorbic acid will 
also produce diabetes in rats.* Dehydroascor- 
bie acid which is structurally related to al- 
loxan is known to occur in the animal body. 
Circumstantial evidence suggests that even 
alloxan may occur in man under normal 
conditions.‘ 

By an elegant histochemical method zinc 
can be demonstrated in the Langerhans 
islands of the pancreas, at least in some 
species.” Prompted by this knowledge, Ka- 
dota® investigated the influence of various 
chemicals known to precipitate in vitro 
heavy metals including zinc. He found that 
among those examined oxine (8-hydroxyquin- 
oline) and dithizone (diphenylthiocarbazone) 
produced permanent diabetes in rabbits due 
to their selective destruction of the beta 
cells of the Langerhans islands. 

Hydropic degeneration of the beta cells 
in Langerhans islands has been observed 
in animals with induced diabetes, for in- 
stance, after partial pancreatectomy or fol- 
lowing alloxan.” It may also occur in rabbits 
manifesting a diabetic-like state following 
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the prolonged administration of cortisone." 
Such changes occur also occasionally in the 
Langerhans islands of patients dying in 
diabetic coma.” Recently, however, it has 
been pointed out that hydropic changes 
are found in other conditions than diabetes. 
Rats in which the beta cells had been de- 
granulated by starvation or exogenous insu- 
lin show transient hydropic changes as a 
strain phenomenon when the animal is given 
a carbohydrate load.” Hydropic changes of 
the beta cells are often’ although not al- 
ways,” due to infiltration by glycogen, In 
experimental diabetes beta cells are either 
destroyed or those escaping complete necro- 
sis show hydropic changes or persist in a 
degranulated state. In experimental diabetes 
there is a high correlation between the 
amount of beta granules and extractable in- 
sulin in biological assays™ It is of great 
interest that such a correlation has also 
recently been established for human autopsy 
material.” A very considerable proportion 
of diabetic patients dying under the age of 
40 show complete degranulation of their 
beta cells." This, then, apparently repre- 
sents the most significant microscopic find- 
ing in juvenile diabetes. 

One of the most challenging problems en- 
countered in human pathology is the often 
catastrophic sudden destruction of the pan- 
creas. While acute hemorrhagic pancreatic 
necrosis is a comparatively rare lesion, focal 
acute and subacute necrosis is apparently 
more common in routine autopsies if care- 
fully looked for, a fact recently stressed by 
Burn.” Furthermore focal chronic inflamma- 
tion, atrophy and fibrosis are not infre- 
quently encountered, It is obvious that the 
mechanism hypothesized by Opie cannot 
satisfactorily explain the pathogenesis of 
acute hemorrhagic pancreatic necrosis.* 
However, certain factors are open to experi- 
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mental analysis. Complete ligation of the 
pancreatic ducts will only lead to transient 
pancreatic and slow 
atrophy of the acinar portions. More dis- 
tinct but still focal changes without signifi- 
cant mortality are produced if in addition 
the pancreas is stimulated by parasympa- 


edema subsequent 


thomimetic drugs, secretine or heavy feed- 
ing.” Conversely exclusion of vagal activity 
either by surgical means” or by appropriate 
drugs” has an opposite effect. Hemorrhagic 
pancreatic necrosis comparable to that seen 
in the human can, however, be produced if 
in addition to the ligation of the pancreatic 
duct and stimulation of pancreatic secre- 
tion, the main pancreatic artery is clamped 
for fifteen minutes.” This procedure is with- 
out any effect in control animals with un- 
obstructed ducts, At first glance this experi- 
ment would indicate that a primary vascu- 
lar factor is of great importance in the 
genesis of the disease, a fact not borne 
out by the study of human material.” It 
seems more likely that the tissue anoxia 
produced by shutting off the blood supply 
increases the deleterious effect of the liber- 
ated pancreatic enzymes. Thus this experi- 
mental condition is comparable to the one 
which is probably the oldest and most used 
for the production of hemorrhagic pancre- 
atic necrosis, namely the injection of bile 
under pressure into the ligated pancreatic 
duct. The bile not only ruptures the ductu- 
lar system, thus liberating and activating 
the pancreatic enzymes, but also damages the 
acinar cells, making them more susceptible 
to their action. This procedure leads to an 
acute fulminating hemorrhagic pancreatic 
necrosis with almost 100 per cent mortality. It 
is of great interest that various antibiotics 
will considerably reduce this mortality; most 
effective of all is the oral administration of 
Aureomycin.™ The antibiotics apparently 
prevent the secondary action of bacteria 
normally present in the gastrointestinal 
tract, particularly of C. Welchii. It is 
conceivable that bacteria play a greater 
role in the outcome of human pancreatic 
necrosis than is usually assumed, A_ re- 
investigation of this problem in human ma- 
terial may be of considerable value in eluci- 
dating the role of bacterial infection in the 
conversion of minor pancreatic damage into 


the fulminating disease of hemorrhagic pan- 
creatic necrosis. 

That infectious agents may be the primary 
cause of pancreatic disease is indicated by 
the occasional, although mostly mild, involve- 
ment of the pancreas in mumps. It is there- 
fore of particular interest that pancreatic 
lesions can be produced in the experimental 
animal by a filtrable virus. Certain strains 
of the Coxsackie virus have a selective pan- 
creatropic action and produce extensive 
necrosis not only in suckling” but also in 
adult mice.” 

A comparatively common cause of death 
in acute alcohol intoxication is acute pan- 
creatic necrosis even in individuals without 
history of previous chronic alcoholism.”, * 
In addition, patients who have succumbed 
to the ingestion of methyl alcohol reveal a 
high incidence of pancreatic necrosis.” These 
findings would indicate a possible primary 
role of toxic substances for the development 
of pancreatic necrosis. Such a_ possibility 
would also be indicated by the reported 
production of pancreatic damage in experi- 
mental animals by several substances, for 
instance, l-tyrosine” and carbon tetrachlor- 
ide. During the last year we® have tried 
to reproduce these results and have investi- 
gated a number of related compounds for 
their possible pancreas-damaging action. 
L-tyrosine, phenylalanine, carbolic acid and 
xylene were included in the food in amounts 
of 5 to 10 per cent given to young male 
rats. In the pancreas of animals fed 10 
per cent tyrosine occasional inconsistent 
focal areas of atrophy and degeneration 
were seen. A similar inconclusive result was 
obtained when rats were given repeated 
daily injections of carbon tetrachloride for 
a period of up to thirty-three days. Since 
carbon tetrachloride has its main effect 
upon the liver the following other hepato- 
toxic substances were tested: bromobenzene, 
tannic acid, pyridine chloride and thioace- 
tamide. Only occasional small areas of de- 
generation were noticed in the pancreas of 
some of the animals. Finally we injected 
rats on complete as well as protein-deficient 
diets repeatedly with near lethal doses of 
methyl alcohol and also incorporated the 
methyl alcohol into the drinking water with 
similarly inconclusive results. 
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Another 


however, ethionine 
(a-amino-y-ethylthiobutyric acid) has been 


substance, 


found to have a marked pancreas-damaging 
action on various experimental animals.” 
Since its action can be completely prevented 
by the administration of equi-molecular 
amounts of the essential amino acid methio- 
nine, its effect is probably mediated by pro- 
ducing a methionine deficiency. That nutri- 
tional factors may be of great importance in 
pancreatic pathology is suggested by the 
frequent association of acute and chronic 
changes in liver cirrhosis,“,” and the in- 
volvement of the pancreas in tropical mal- 
nutrition (kwashiorkor).” The progressive 
changes in the pancreas are best studied in 
rats given ethionine as a 0.5 per cent food 
supplement.” Within thirty days there oc- 
curs an almost complete destruction of the 
normal acinar pattern. Degeneration of cells 
is associated with loss of stainable ribonu- 
cleic acids in the cytoplasm and in the 
nucleoli of those acinar cells which are not 
completely destroyed. However, the reticu- 
lum intact.” In addition 
there occur degenerative and fibrotic changes 
in the liver. Following the withdrawal of 
ethionine almost complete restitution of the 
pancreas is observed, ®™ “ This is due to the 
reappearance of ribonucleic the 
cytoplasm and in the nucleoli together with 
increased mitotic activity.” Some animals 
survived on an ethionine supplemented diet 
for 200 days. In these animals the liver le- 
sion had markedly progressed and showed 
the gross and microscopic characteristics of 
advanced cirrhosis. 


network remains 


acids in 


In addition there were 
found focal areas of irregular bile duct pro- 
liferation.“ In contrast, the pancreas showed 
considerable regenerative changes.” Thus, 
as in human disease, progressive hepatic 
lesions were accompanied by apparently fo- 
cal lesions in the pancreas. 

Apart from ethionine the influence of 
dietary factors on the pancreas of experi- 
mental animals has received only occasional 
attention.“ systematic investigation of 
these nutritional factors in the rat is at the 
present time under way in our laboratory. 
On a protein-free stock diet containing 10 
per cent vegetable oil and 70 per cent corn 
starch supplemented with all essential vita- 
mins, marked atrophy of acinar cells with 


disintegration of the normal architecture 
was observed to occur within a few weeks. 
Animals surviving for seventy-five days 
showed extensive changes but with only a 
moderate degree of connective tissue pro- 
liferation, Addition of 2 per cent casein was 
without effect; 4 per cent had a moderately 
beneficial influence. However, the integrity 
of the architecture remained 
almost completely intact when 7.5 per cent 
casein Was given.” 


pancreatic 


SUMMARY 


The discovery of certain simple chemical 
substances able to act selectively upon the 
various cellular components of the pancreas 
constitutes a major advance in this field. Of 
further great interest is the finding that a 
filtrable virus can produce pancreatic necro- 
sis in the experimental animal and that bac- 
teria may be instrumental in transforming 
focal pancreatic damage into fulminating 
hemorrhagic necrosis. The experiments with 
ethionine and with protein-deficient diets 
point to the fundamental importance of 
nutritional factors for the anatomic 
functional integrity of the pancreas, 


and 


DISCUSSION 


MARY A. MARCUS: I would like to 
know whether any blood studies have been 
made in these animals with reference to the 
blood clotting mechanism and the enzyme 
levels in the pancreatic juice. In my experi- 
ments with the blood of a case where neo- 
plasm of the pancreas was found, from 
which I have isolated a virus proving itself 
to be the etiologic factor of the neoplasm, 
there was a disturbance of the blood clotting 
mechanism. It also found that the 
enzyme levels were depressed in the pan- 
creatic juice. Hence in any research con- 
ducted in injuring the pancreatic cells the 
blood should be studied side by side in 
order to find out which cells are involved 
that cause the above disturbances. 


was 


ALEXANDER RICHMAN: Have you 


done any serum enzyme value determina- 
tions at the time of the production of the 
ethionine pancreatitis? 


- 
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M. WACHSTEIN: In reply to the first 
question, we have done no blood studies. 

Concerning the second question, we have 
done no serum enzyme determinations in our 
animals. However, De Almeida and Gross- 
man™ studied pancreatic secretion in the 
dog following the production of pancreatitis 
with ethionine. They found a tendency for 
depression of all components of the pan- 
creatic juice. The problem had been previ- 
ously studied in a different way by Gross- 
man, Greengard and Ivy.” A_ considerable 
change in the amount of extractable enzymes 
from the pancreas was reported by these 
authors in rats on various diets. A most 
striking diminution occurred on a 10 per 
cent casein, 60 per cent fat diet. 


BRUNO W. VOLK: I should like to ask 
whether Dr. Wachstein has any experience 
with the use of ethionine in dogs. To the 
best of my knowledge it has been used pri- 
marily in rats. We tried it in one or two 
animals, but without success, and I won- 
dered if he has had any experience. with 
it in dogs. 


M. WACHSTEIN: In the previously 
mentioned paper by De Almeida and Gross- 
man,” dogs were mainly used with good 
results. The microphotographs accompany- 
ing this paper show changes quite similar 
to those seen in the rat. These authors also 
mentioned the use of a few cats and mon- 
keys. We* found that the mouse reacts quite 
similarly to the rat. The latter animal, how- 
ever, is apparently the easiest to work 
with. 


ALFRED ANGRIST: I should like Dr. 
Wachstein to comment on the question of 
the blood coagulation changes, as Dr. Mar- 
cus pointed that out very clearly, and he 
might comment on the peculiarity found in 
some cases of the total loss of coagulability, 
and why that should not occur in the human 
being more often. 


M. WACHSTEIN: I do not know; I 
have restricted myself wholly to the mor- 


phologic changes. 


ALFRED ANGRIST: I believe also that 


ordinary starvation diminishes the enzyme 
content of the pancreas. 


M. WACHSTEIN: 


I believe se. 
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REPORT OF THE SUBCOMMITTEE ON HOUSING 


OF THE 


COMMITTEE ON PUBLIC HEALTH RELATIONS 


Tue New York Acapemy or Mepicine* 


New York City is in the throes of a hous- 
ing crisis brought on by rapid growth and 
lack of overall planning, and intensified by 
the depression, the Second World War and 
the consequent inflation, The Committee on 
Public Health Relations of The New York 
Academy of Medicine views with concern 
the menace to the city’s health that lies in 
the congested, unsanitary dwellings which 
constitute at least 10 per cent of all living 
quarters in the city. 

The Committee has directed its attention 
to this matter at various times in the past. 
It cooperated with a special legislative com- 
mission which revised the ‘Tenement House 
Law of 1901 and it endorsed the Multiple 
Dwelling Law passed in 1929, although it 
pointed out then that some of the old evils 
were being permitted to continue. As a re- 
sult of this interest in the law, the Commit- 
tee was requested by the Regional Plan of 
New York and Its Environs to study de- 
fects in housing in relation to health, and a 
report was published in 1932. 

Since then a housing situation has devel- 
oped which is as severe as that which pre- 
vailed under the Old Tenement Law. It is 
the consensus of those engaged in this battle 
that slums are being created faster than 
they are being replaced. In 1910 the City of 
New York had 85,347 “old law tenements” 
containing 630,379 dwelling units. This term 
refers to buildings constructed before 1901, 
By 1930 the numbers had been reduced to 
67,658 tenements with 528,951 units, and by 
1952 there were still 53,938 buildings of that 
era with 426,672 units. There are also, ac- 
cording to the presentment of the Kings 
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County Grand Jury which investigated the 
fatal fire of June 18, 1952, about 50,000 
tenements with more than 850,000 dwelling 
units built between 1901 and 1929, There are 
in addition thousands of dilapidated one and 
two family houses; in December 1950, the 
Community Service Society estimated 35,000, 
but the Department of Health states that 
this number has been materially reduced 
through correction of the defects. 

Thousands of dwelling units have been 
constructed under the public housing pro- 
gram and private building has been active 
for several years, but there remains an acute 
shortage of housing for persons of both low 
and middle incomes, The Real Estate Board 
of New York estimated on the basis of a 
sample survey in Manhattan in March 1953 
that tenement buildings were only 0.2 per 
cent vacant, 

The 1950 census of housing showed that 
the increase in dwelling units in Manhattan 
since 194) was only 3 per cent, The corre- 
sponding increase in population during the 
intercensal period was 3.7 per cent. The in- 
crease in housing for the city as a whole 
was 9.7 per cent, while the gain in popula- 
tion was only 5.9 per cent. 

These figures suggest that housing has 
caught up with the population. It has been 
pointed out, however, that the number of 
persons per occupied dwelling unit decreased 
during the decade from 3.64 to 3.35. In con- 
sequence, 8 per cent of the population had 
to find other housing. As a result, with the 
numerical increase of 5.9 per cent, the 
pressure of the population amounted to 13.9 
per cent as against 9.7 per cent increase in 
housing. 

The Reasons for the Shortage: The short- 
age of low-cost housing can be ascribed on 
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the one hand to an increased demand, and 
on the other, to an inadequate supply. 

The immediate reasons for the seemingly 
insatiable demand for living space are well 
known. In the face of a virtually complete 
stoppage of building during World War II, 
thousands of veterans returned home after 
the war, and new families were forced to 
live with relatives or to accept temporary, 
mostly substandard, accommodations until 
better space was available at rents they 
could afford. Furthermore, the mass immi- 
gration of Puerto Ricans to this city has 
added a new ingredient to the already stag- 
gering problem, and an influx of other low- 
income groups has further taxed the housing 
facilities. 

On the side of supply, it will be recalled 
that the paucity of decent dwellings for 
families of low economic status has long 
been a concern of the City of New York. 
The war and the depression hampered build- 
ing, while existing structures deteriorated; 
with the present overcrowding and high cost 
of repairs deterioration progresses rapidly. 
In the post-war years construction costs have 
soared so high that private builders find 
themselves unable to produce apartments 
or houses at moderate cost. Both the state 
and the city, recently with federal aid, have 
made tremendous efforts to solve the prob- 
lem with subsidized housing projects, but 
even these are insufficient. It must be re- 
membered that the new construction in the 
main replaces old dwelling units and there- 
fore adds little to the total supply of 
housing. 


I. Tue Present Srrvarion 


Condition of Dwellings: Surveys and in- 
vestigations by a number of agencies and 
organizations from different points of view 
have provided ample evidence of the deteri- 
oration against which action must be taken. 

The 1950 census of housing reported 2,- 
433,465 dwelling units in New York City, 
of which 110,720 were rated as dilapidated. 
Another 1,397, though not dilapidated, had 
no running water, and 111,589 were without 
private toilets or baths. Of those which were 
dilapidated, 34,965 lacked hot water, or 
private toilets or private baths. There were 
100,314 for which the condition and plumbing 


facilities were not reported. The census 
enumerators reported a dwelling as dilapi- 
dated when it had serious deficiencies as to 
weather tightness, extent of disrepair, haz- 
ards to safety, inadequate or makeshift 
original construction, 

Public attention was forcibly directed to 
the housing situation in June 1952, when 
seven persons were burned to death in the 
fire of an overcrowded, 
tumble-down dwelling in Brooklyn. Aroused 
by this holocaust, the Kings County Court 
impaneled a Grand Jury primarily to in- 
vestigate the circumstances of the fire, but 
also to look into the whole slum problem, 
with special attention to law enforcement, 
and to make recommendations for remedial 
measures. This Grand Jury made a_ test 
survey in fifteen blocks to ascertain the 
prevalence of violations. Before the survey 
567 violations of Housing Division regula- 
tions had been filed against the buildings in 
the survey area; the investigation revealed 
3,122. Violations in the domain of other city 
departments were as follows: Water Supply, 
Gas and Electricity, 6,911; Health, 2,075, 
and Fire, 337. The discrepancy between the 
violations reported to the city and those 
found upon careful scrutiny indicated that 
only a small fraction of the actual violations 
are ever filed. It was emphasized that viola- 
tions are recorded only upon receipt of com- 
plaints; there is no systematic inspection. 

It is pertinent to list the health violations 
found in the selected fifteen blocks in 
Brooklyn. The largest number of violations, 
559, were for rodent infestation. Others in- 
cluded: vermin infestation, defective gas 
ranges and hot plates, defective gas re- 
frigerators, defective side-arm gas water- 
heaters, defective space heaters (gas and 
oil), defective coal stoves and furnaces, no 
toilet facilities provided, no running water 
provided, unclean courtyards and areaways, 
and overcrowded dwelling units. 

Overcrowding is the greatest single evil in 
the housing situation today, according to all 
investigations. The number of persons who 
are reported to occupy space which is too 
small for even one person is almost beyond 
credence by the average citizen who lives 
comfortably. Quite apart from the cubic 
content of air specified in the Multiple 
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400 


cubic 


for each 
child 
high oceupancy 


Dwelling Law cubic feet 
adult and 200 feet for each 
under twelve vears of age 
of rooms increases the hazard of spreading 
disease in accordance with well established 
laws governing transmissibility of contagion. 

An example in Brooklyn revealed in a 
good residential area four houses which in an 
earlier day served for four separate fami- 
lies, with a total of 49 rooms used for liv- 
ing and sleeping; these have become rooming 
houses in which 79 rooms are used for living 
quarters, occupied by 66 families consisting 
of 255 persons. From one to six persons 
cook, eat and sleep in one room and share 
toilet facilities with many others. Another 
pernicious form of crowding is the practice 
of taking in whole families as lodgers or 
boarders; the Brooklyn Grand Jury found 
that an apartment rented to four or five 
persons was sometimes found to be harbor- 
ing sixteen to twenty more. Still another 
evil which has grown up is that of the 
profiteering tenant who leases an apartment 
for a moderate rental and then sublets it to 
one or more families for a total of three 
or four times the rent he is paying. 

The Community Service Society recently 
brought to light conditions that have de- 
veloped in many houses built for one or two 
families. These houses do not come within 
the purview of the Multiple Dwelling Law, 
and therefore the living conditions in them 
are not specifically regulated by any official 
body. The health and safety provisions of 
the Sanitary Code are the only regulations 
that apply to them, and these are difficult 
to enforce because of their general nature. 

From a test survey of 895 blocks selected 
from all five boroughs, the Society estimated 
that there are almost 500,000* one and two 
family houses in the City and that about 
35,000 of them, occupied by approximately 
150,000 people, are substandard. Of that 
number, between 8,500 and 11,000 were 
thought to be totally unfit for occupancy. 
The Society concluded that these houses are 
a serious menace and should be regulated 
by the Department of Health. As has been 
stated, the Department of Health is of the 
opinion that this situation has improved as 


* The actual figure reported in the 1950 Census 


is 675.751 


to numbers. 

One of the thorniest problems in the hous- 
ing situation is the occupancy of cellars, 
as distinguished from basements. A cellar 
is defined as a space more than half of 
which is below the ground, while a base- 
ment has more than one half above ground. 
The Department of Health has described 
three types of cellar quarters. Some cellars 
are divided into several so-called apart- 
ments; in many instances the group of 
apartments has only one toilet and one 
source of water for all the occupants, Other 
cellars been made into “furnished 
rooms,” which are often no more than bins 
and cubicles; in these the sanitary condi- 
tions are likely to be worse than in the 
“apartments.” In a third group of cellars 
the occupants are the superintendents or 
janitors of the buildings. 

The Sanitary Code and the Multiple 
Dwelling Law expressly forbid the oc- 
cupancy of cellar premises for dwelling pur- 
poses. Yet such is the stringency of the 
housing shortage and the poverty of many 
of the people that illegal occupancy of cel- 
lars is widespread. It is estimated that at 
least 10,000 families are trying to exist in 
them. The Health Department reports that 
600 families were ousted from cellars last 
year, moving into quarters almost equally 
bad, though less hazardous. 

In an attempt to ameliorate the situation, 
the New York State Legislature of 1953 
enacted an amendment to Section 216 of the 
Multiple Dwelling Law, which deals with 
rooms in cellars and basements, to permit 
occupancy of cellars for the next two years 
under certain conditions. In compliance with 
the new law, the Board of Health has in- 
corporated in the Sanitary Code regulations 
setting forth minimum standards by which 
cellars are to be judged as to their fitness 
for human habitation. These standards ap- 
ply only to “old law tenements,” those 
erected before April 12, 1901, and “new law 
tenements,” those erected after April 12, 
1901, up to April 18, 1929, and only to 
cellars already occupied. Basement  oc- 
cupancy in converted dwellings and in 
multiple dwellings erected after 1929 is 
subject to other provisions of the Multiple 
Dwelling Law. 
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The law as enacted specifies that the 
Department of Housing and Buildings and 
the Department of Health shall issue certifi- 
cates of occupancy after they have satisfied 
themselves as to light and ventilation, sani- 
tary facilities, freedom from rodents and 
vermin, freedom ceiling 
height, heating arrangements and fire haz- 
ards. The regulations particularize 
requirements in each of the categories, At 
a public hearing conducted on June 22 by 
the two departments concerned, arguments 
were advanced for more rigid requirements 
than those which were proposed, It was re- 
peatedly pointed out, however, that land- 
lords would not be willing to make extensive 
alterations for only two years of occupancy, 
and it is the hope of all concerned that this 
makeshift arrangement will not be = con- 
tinued beyond the two years set in the 
recent amendment. 

The Law and Its Enforcement: It is the 
opinion of those who are working directly 
with the housing situation that New York's 
laws relating to housing are reasonably 
good, yet their defects are sufficient to per- 
mit the abuses that have been only lightly 
sketched here. 

Although the Multiple Dwelling Law en- 
acted in 1929 and amended from time to 
time has effected some improvement, the 
Kings County Grand Jury has pointed out 
loopholes and indefinite provisions which 
have permitted the deterioration of great 
areas of New York City. One of its most 
serious defects is that it does not apply to 
one and two family houses. It is permissible 
for such houses to be converted to rooming 
houses, known as “class B” multiple dwell- 
ings. Vague provisions or omissions have 
contributed to slum conditions as brought 
out in the following points: 

1. There is no limit to the number of 

people who may sleep, cook and eat 
in one room; there is only a space 


from dampness, 


new 


requirement, 400 cubic feet of air for- 


adults and 200 feet for children under 
12 years of age. A family consisting 
of parents and four small children 
could thus occupy a room 12 x 15 x 9 
feet (1620 cubic feet) with space to 
spare. 

The law requires one toilet to every 


seven sleeping rooms, With a family 

of six in each of seven rooms, one 

toilet would be available for forty-two 
persons. 

3. ‘The law does not require baths on 
showers. 

t. The law does not require central heat 
ing; kerosene stoves create a fire haz 
ard, 

5. The rental of rooms is only theoreti- 
cally controlled; profiteering is ap- 
parently rife. 

6. Rooming houses are “class B” dwell- 
ings, which are supposedly occupied by 
transients. The law says “occupied, 
as a rule transiently”; actually there 
is no time limit. 
The law permits in class B dwellings 
the use of two, three or more rooms as 
suites, of which only the sleeping rooms 
are considered as to requirements for 
toilet facilities; thus seven apartments 
may have only one toilet and no bath- 
ing facilities. 

The various reports emphasize that not 
only are the laws defective, but even in their 
present form, they are not properly en- 
forced, This is indicated by the fact that 
at the beginning of the year 1952, there 
were 240,014 violations pending, 154,589 new 
violations were filed during the year, and 
120,018 were dismissed. At the end of the 
year, the number of pending violations had 
increased to 274,535. 

Inadequate enforcement is ascribed to 
various difficulties. In the first place, in the 
organization of the Department of Housing 
and Buildings, as provided for in the City 
Charter, the Commissioner has no control 
over his deputies and borough superin- 
tendents. 

The most acute difficulties relate to in- 
spections. First, there is no regular sched- 
ule of inspections; they are made only when 
complaints are lodged, Second, the number 
of inspectors available is insufficient to cover 
even the violations that are revealed by 
complaints. 

The Department of Health, which under 
the City Charter and the Sanitary Code is 
charged with responsibility for the health 
and safety of the people of New York City, 
carries on a continuous program of inspec- 


« 
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tion in response to complaints, with intensifi- 
cation of special features on a project basis. 
The exponents of this plan of operation be- 
lieve it is preferable because it is economical 
and it is workable. They suggest that it 
might be strengthened by various methods; 
for example, every building might carry the 
name of the owner or occupant, and the num- 
ber of people who may legally occupy such 
building might be posted, as is done in 
restaurants in New York. 

Lastly, perhaps the fundamental complica- 
tion is that responsibility for inspection is 
divided among several city departments. Be- 
sides the Department of Housing and Build- 
ings, the Department of Health is respon- 
sible for hazards related to health, such as 
cellar occupancy, rat and vermin infesta- 
tions, gas leakage and the like, while the 
Fire Department inspects for fire hazards. 
The Department of Water Supply, Gas and 
Electricity must make inspections for its 
purposes, and the Department of Welfare 
has an interest in inspections in relation to 
the provision of housing for some of its 
clients, 

Such a seattering of jurisdiction is never 
efficient administration. The 
fact that four departments are concerned 
does not necessarily mean fourfold strength; 
it may mean that one department carries 
the load or that none gives adequate atten- 
tion to the job—what is everybody's busi- 
ness is nobody's business. 

One kind 


conducive to 


of breakdown in enforcement 


is typified by the findings of a special com- 
mittee appointed by the Mayor of New 
York City to look into the Brooklyn fire 


and to consider remedies for slums. This 
group found that the burned building had 
been built about 1890 for one or two fam- 
ilies. At the time of the fire it was illegally 
occupied by four families of Puerto Ricans 
consisting of nineteen persons, The building 
had been inspected repeatedly and violations 
had been filed against it. The last one had 
heen placed in January 1950, but it took two 
and a half years for the process server to 
find the landlord and serve the official papers 
requiring her to remove the violations, which 
concerned fire hazards. This was only nine 
days before the fire which destroyed the 
building and killed seven persons. It was 


stated that since 1949 the Department of 
Housing and Buildings, the Department of 
Welfare, the Police Department, the Do- 
mestic Relations Court, and the Sheriff's 
Office had tried unsuccessfully to locate the 
landlord. 

A major handicap to the handling of 
violations lies in the fact that they have 
been classified in the Multiple Dwelling Law 
This classification made 
possible the transfer of cases from the Mag- 
istrates’ Court to the Court of Special 
Sessions, with prolonged delays, The Mul- 
tiple Dwelling Law was amended in the 
1953 Legislature to provide that certain 
minor violations be designated offenses in- 
stead of This amendment 
confers upon the City Magistrate the power 
of summary disposition, and it is believed 
that this change may expedite court action. 
The Community Service Society comments, 
however, that the new law was weakened 
by amendments removing some of the im- 
portant violations from the category of “of- 
fenses” as at first proposed. 

Experience in other cities, notably Balti- 
more, has indicated that a special housing 
court is an effective device for the handling 
of violations. The Chief Magistrate of New 
York City has recently designated such 
courts, and it is expected that, with the 
growing familiarity of the magistrates with 
the manifold problems, enforcement will be 
greatly improved. 

The Economie Aspects: Housing difficul- 
ties are basically economic. The combina- 
tion of high rénts and low incomes inevit- 
ably drives tenants into poor quarters be- 
cause they are relatively cheap. The high 
cost of repairs leads landlords into neglect, 
which in turn brings about deterioration 
and thus the creation of slums. The cost of 
new construction is so high that builders 
are unable to erect really low-cost apart- 
ments. Economic status also has a direct 
bearing on social conditions and health. 
Poverty, poor housing, delinquency, crime 
and ill health are often associated. The in- 
teraction of all these factors is such that it 
is frequently difficult to identify cause and 
effect. 

The chief reason for the extreme over- 
crowding that is so prevalent is the low 
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income of many thousands, not only of long- 
time residents but of the Puerto Ricans and 
others who have swarmed into New York 
City during the post-war years. They crowd 
into housing 
numbers that, although the individual fam- 
ily rents appear small, unscrupulous land- 
lords reap fat profits from the business, ‘The 
1950 census showed that 340,526 units, or 


substandard units in such 


19 per cent of all rented dwellings, had 
rentals of %30 or less per month. The low 
rental is an index of the quality of the 
accommodations. 

The low incomes of the slum inhabitants 
pose a problem in relation to new housing. 
The cost of building, about 83,000 a room 
at best, precludes the possibility that most 
of these people can take advantage of so- 
called low-cost housing unless aid from out- 
side sources keeps the rentals within reach 
of the low-paid worker. 

One of the most difficult problems of all 
is that of relocating slum dwellers displaced 
by the demolition of their shelter either for 
replacement or to make way for other 
projects. This impasse often retards new 
building. In some instances a site is cleared 
gradually, leaving tenants in their old places 
as long as possible while new buildings are 
erected. In others, old buildings are reno- 
vated sufficiently to make them livable while 
developments are being constructed, Origi- 
nal occupants of a site are usually given 
priority for eligibility to a new housing 
project, but it is said that only about half 
take advantage of this opportunity; pre- 
sumably have found satisfactory 
quarters from which they do not care to 
move. Moreover, eligibility depends on certain 
defined income limitations. This problem has 
been under study by the New York City 
Housing Authority and the Joint Legisla- 
tive Committee on Housing and Multiple 
Dwellings, among others. 

The economic effect on a city is also 
severe. Studies have showm that 45 per cent 
of city service costs are charged to slum 
and blighted areas, which produce only 6 
per cent of the tax revenues. Moreover, 
large amounts are constantly required to 
deal with the problems that arise in these 
deteriorated neighborhoods. Still another 
result in New York City is the flight of 


some 


with moderate incomes; this is 
bringing about a city of extremes, the very 
wealthy and the very poor. 

The Social Aspects: The damaging con- 
sequences of living in overcrowded rooms 


families 


without proper light and air and in the 
midst of filth and infestation by vermin and 
rodents seem undeniable. The sheer discom- 
fort and unattractiveness of the surround- 
ings can hardly fail to engender antisocial 
attitudes. The Public 
Buildings in the Federal Works Agency has 
stated that 45 per cent of major crimes, 55 
per cent of juvenile delinquency, and 50 per 
cent of arrests occur in slum and blighted 
areas. The Kings County Grand Jury com- 
mented: “Pinpoint your acts of juvenile 
delinquency, and you will pinpoint your 
areas of poor housing.” This report also 
emphasized that the “corrosive social in- 


Commissioner of 


fluences that such conditions nourish” be- 
come a menace to the well-housed citizen, 

Slum housing has repeatedly been called 
a factor in juvenile delinquency, A striking 
example of this was seen in the recent con- 
sideration of narcotic addiction in teen-age 
children in New York City, Over and over 
again, inquiry into the basic causes reached 
back into the home environment of the 
young people. Housing alone cannot be in- 
dicted, 
fortable homes, but surely it can be said 
that slum homes make wholesome family 
and social life impossible and that children 
turned into the street for amusement easily 
fall prey to such vicious influences as that 
of the seller of narcotics. 

The Welfare and Health Council of New 
York City has pointed out that housing 
projects should be planned to accommodate 
many types of occupants. In a normal com- 
munity there are people of all ages and 
families of different sizes; large families 
and single persons should be able to share 
the advantages of community Jife. It is 
highly desirable that the young and the old 
mingle together in everyday affairs. Many 
projects have elaborate arrangements for 
children, but only recently has attention 
been directed to the needs of the aged, The 
State Division of Housing has planned 
apartments designed and equipped for the 
handicapped and the aged. 


for addiction occurs also in com- 
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The Health Aspects: It is generally be- 
lieved that housing exerts an important 
influence on health. True, it has never been 
possible to devise techniques of investiga- 
that permit 
the effect of housing apart from the social 
conditions with which it is associated, Mal- 
nutrition, neglect of symptoms, and inability 


tion would demonstration of 


to obtain medical care may go along with 
crowded and insanitary living quarters as 
underlying reasons for ill health, and they 
in turn may be the result of poverty, lack 
of education, or low intelligence. But, among 
this complex of conditions conducive to ill 
health, housing is acknowledged to be a 
definite factor. 

Although the health of the citizens of 
New York City is now at the highest level 
in the city’s history, it seems probable that 
improvement in housing conditions would 
bring about a still better record. For it can- 
not be denied that thousands of those same 
citizens are eking out a miserable existence 
in dwellings that disgrace to a 
prosperous and humanitarian nation, 

Children are the chief sufferers. There can 
be no reasonable doubt that lack of suitable 
space even for eating and sleeping, much 
less for the amenities of life, will hinder a 
child’s physical and mental development. 
One clear-cut hazard to children in dilapi- 
dated houses is giving concern to the New 
York City Department of Health at this 
very moment. Many recent cases of lead 
poisoning in children have been traced to 
the habit of putting into their mouths bits 
of scaly paint. This presents a particular 
danger in old houses. 


are a 


Studies have shown the relation of housing 
to specific areas of health, principally com- 
municable disease and mental health. For 
example, poor living conditions play an im- 
portant role in tuberculosis, which is spread 
through overcrowding; in digestive dis- 
turbances, which are reported to be more 
prevalent in homes without private flush 
toilets; in home accidents, which in the 
National Health Survey of 1935-1936 were 
shown to be most numerous in homes in the 
lowest level of rentals; and in infant mor- 
tality, which is higher in crowded areas 
than in those with enough space for proper 
care of newborn infants. 


Walker,’ about thirty years ago, undertook 
to determine in the city of Detroit whether 
correlations be established between 
overcrowding and insanitary living condi- 
tions on the one hand and the prevalence of 
or mortality from certain diseases on the 
other. He the effects of the 
absence of light in dwellings on the develop- 
ment of rickets. His work covered the con- 
ditions during the years 1920 and 1921. 

Measles, whooping cough, scarlet fever, 
diphtheria, cancer, heart disease, nephritis 


also studied 


and apoplexy were judged to be independent 
of the sanitary environment. Walker con- 
cluded, however, that his data indicated 
clearly an association of infant mortality, 
deaths from pneumonia, mortality from 
tuberculosis, and prevalence of tuberculosis, 
respectively, with sanitary conditions. His 
incidental study of the occurrence of rickets 
confirmed other reports being published at 
the time, revealing the importance of light 
in the prevention of this formerly wide- 
spread condition. 

Attempts have been made to correlate 
mental disorders with social and economic 
status, including housing. Hyde and Kings- 
ley? studied rates of rejection for major 
mental disorders group of 60,000 
selectees according to the communities from 
which they came. These investigators found 
that certain disorders—mental deficiency, 
psychopathic personality and psychoses— 
increased as the socio-economic level of the 
group declined. The rate for  psycho- 
neuroses, on the other hand, did not show 
a consistent variation. Alcoholism varied 
little in the better half of the communities, 
increasing only in the poorest and most 
densely populated places. 

Chapin,’ studying the relationship of hous- 
ing to mental hygiene, pointed out that at 
least two factors, privacy and circulation in 
a dwelling, could be shown to have an effect 
upon the occupants, Assuming that privacy 
is a value and that “hindrances to its reali- 
zation lead to frustration, irritations and 
resentments,” it follows that privacy is 
needed to avoid the tensions that are built 
up from continual multiple contacts with 
other persons. Chapin quoted a study of 
tenant instability in which the factors of 
inadequate size of apartments, crowding, 


in a 
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undesired contacts with racial groups or 
discriminatory groups of old residents were 
leading causes of complaint. Another study 
showed that originally 


seclusive personality trend who were denied 


persons with an 
social contacts because of slum home condi- 
tions became more shut-in than ever. 

Kase and freedom of circulation within a 
dwelling relieve irritations attendant upon 
cramped conditions and thereby contribute 
to mental 
certain obstacles to sound mental and emo- 


health, Chapin suggests, since 
tional life are removed. He warns that there 
is little factual evidence on these points and 
recommends research in which psychometric 
and sociometric scales are devised and used, 
supplemented by psychiatric advice. 

study of psychiatric aspects of 
crowded living conditions, Plant* noted that 
tended to 


In a 


children in) such surroundings 
show: 1) difficulty in developing self-suffi- 
ciency; 2) destruction of ideals about other 
people; 3) destruction of ideals about sex; 
4) mental strain from having to get along 
with other people; and 5) failure to develop 
a habit of “objectification” of self. 

In its relation to health, housing must be 
considered from the standpoint of contribut- 
ing not only to the prevention of disease, 
but also to the promotion of comfort, gen- 
eral well-being, and safety. Specht and 
Neal’ of the National Institutes of Health 
have suggested the importance of adapting 
living quarters to physiologic needs. Un- 
comfortable temperatures, interference with 
sleep, inconvenient working arrangements, 
undue humidity, the presence of dusts and 
pollens, poor illumination and noise are 
among causes of stress that may accumulate 
to the point of being deciding factors in the 
precipitation of illness. 

The foregoing opinions are representative 
of a consensus about the relation of housing 
to ill health. In spite of the difficulty in 
separating housing from other environmental 
conditions in their combined effect on health, 
all segments of public opinion are united in 
the belief that poor housing is deleterious. 
Indeed, in order to be convinced that these 
conditions cannot possibly be without blight- 
ing consequences, one has only to walk 
through the unclean streets, past crumbling 
buildings, to see families spending their lives 


in indescribable squalor in overcrowded, ci- 
lapidated quarters, seemingly with little con- 
cern for their surroundings, Students of the 
subject are agreed that it is neither practi- 
cal nor necessary to wait for statistical 
proof of the harmful effects. Concerted 
action is needed without delay. 


Il. Witar Has Been Done 


Studies and Surveys: Besides the investi- 
gations made by the Kings County Grand 
Jury and by the Mayor's special committee 
on the Brooklyn fire, other organizations 
that have for years grappled with the hous- 
ing difficulties in this tightly packed city 
have issued reports and recommendations, 
The Welfare and Health Council of Greater 
New York covered the broad situation and 
made recommendations relating to law en- 
forcement, large-scale housing projects, pro- 
vision of community facilities, and 
measures to meet the present emergency. 
The Community Service Society in its own 
investigation, already mentioned, concen- 
trated on a single category of slums—one 
and two family houses; this group proposed 
an amendment to the Sanitary Code to cover 
these neglected buildings. 

Among official agencies the City Depart- 
ments of Health, Housing and Buildings, 
and Welfare, the City Planning Commission 
and the New York City Housing Authority 
are continually coming to grips with the 
housing situation. The Mayor’s Committee 
on Puerto Rican Affairs finds housing one 
of its major concerns, and the City Con- 
struction Coordinator heads a local Com- 
mittee on Slum Clearance Plans for the 
administration of the Federal Law of 1949, 
At least two State agencies carry responsi- 
bilities in the housing field; the State Di- 
vision of Housing and the Joint Legislative 
Committee on Housing and Multiple Dwell- 
ings. 

The Mayor's Committee on Management 
Survey approached the housing problem 
through its studies of the city agencies con- 
cerned with housing, specifically through the 
licensing power. The investigating agency, 
considering the question from the point of 
view of economy and efficiency, stated that 
the Housing Division of the Department of 
Housing and Buildings has two tools: the 


rents, 
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“show-cause” summons and a periodic in- discussing the Puerto Rican problem por- 
spection program, The latter program is tray dismal housing conditions in the part 


said to have collapsed, leaving the process- 
ing of complaints as the major activity, and 
the work at least a year in arrears. “The 
division needs not miner improvements,” 
the report said, “but elbow room in terms 
of time, people and authority to make a 
sweeping changeover.” 

of consolidating inspec- 


tions to reduce the number of inspectors 


The possibility 


visiting the same premises was discussed, 
but practical difficulties in such a move were 
cited. The safest place for consolidation 
was considered to be in inspections for the 
renewal of licenses, provided the initial in- 
spections were done by skilled personnel. 
The Mayor's Committee, in taking action 
on the consultant's recommendations, em- 
phasized particularly the need for a posi- 
tive program in the Department of Housing 
and Buildings to replace the present “reg- 
ulation by complaint.” As to consolidation 


of inspections, the Committee approved the 


suggestion that this be done in certain 
specified areas, but advised that the depart- 
ments involved—namely, Health, Housing 


and Buildings, Sanitation, and Fire—under- 
take discussions of the possibilities. 

Private groups with an interest in housing 
include the Real Estate Board of New 
York, the Citizens’ Housing and Planning 
Council, and the Commerce and Industry 
Association of New York. An informal citi- 
zens’ group has recently issued a statement 
analyzing the problem into its basic ele- 
ments and suggesting action that would at 
least contribute to a solution. The points 
discussed are: law enforcement, public hous- 
ing, temporary housing, housing for welfare 
department families, 
redevelopment, relocation of tenants, tenant 
eligibility and selection for all forms of sub- 
sidized housing, partially subsidized hous- 
ing, rehabilitation of sound areas, incentive 
and encouragement of private enterprise, 
and city planning. 


slum clearance and 


Newspapers from time to time contribute 
in their fashion vivid exposes of actual con- 
ditions, designed to rouse citizens to action. 
A recent series in the World-Telegram and 
Sun described a building on the borderline, 


still capable of rehabilitation. Magazines 


of Harlem occupied by Puerto Ricans. 

On the national scene many organizations 
have contributed information and expert ad- 
vice. Pre-eminent among these is the Com- 
mittee on the Hygiene of Housing estab- 
lished by the American Public Health Asso- 
ciation in 1938; this group has made a 
thorough scientific and technical study of 
housing with the aid of experts in every 
phase of the question. Other organizations 
which devote a part of their efforts to it are 
the U.S. Chamber of Commerce, the U.S. 
Conference of Mayors and the United Auto- 
mobile Workers, while major groups attack- 
ing it from special points of view are the 
National Housing Conference, the National 
Association of Home Builders, the National 
Association of Housing Officials and the 
National Association of Real Estate Boards. 

The Housing and Home Finance Agency 
of the federal government has recently pub- 
lished a survey of housing research now in 
progress throughout the United States. This 
survey indicates that Columbia University, 
New York University, the New School of 
Social Research, Saranac Laboratory, Cor- 
nell University, and the Twentieth Century 
Fund are among the organizations in_ this 
City and State engaged in study of different 
facets of this protean problem. 

Slum Clearance and Replacement: Since 
1936, when programs of public housing were 
initiated by the city, state and federal gov- 
ernments, 56 permanent building projects 
have been completed, The capacities of these 
developments vary from 123 apartments in 
the first venture, completed in 1936, to 3,501 
apartments in the Fort Greene project in 
Brooklyn, completed in 1944. Six more proj- 
ects are partially occupied, 18 are in process 
of construction, eight in the planning stage. 
The total number of dwelling units in all 
of them will be 92,400. 

Great impetus was given to slum clear- 
ance by the Federal Housing Act of 1949, 
by which the Federal Government was em- 
powered to give financial aid to local agen- 
cies for redevelopment of slum areas, Loans 
and grants may be made to local communi- 
ties to enable them to acquire land for re- 
development by private enterprise. The 
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Joint Legislative Committee on Housing and 
Multiple Dwellings points out the following 
potentialities under this federal program: 

1. The opportunity with the aid of fed- 

eral funds to prepare master plans for 
communities ; 

slums and the de- 
velopment of slum areas for more ap- 
propriate uses with the aid of private 
and public enterprise; 
The opportunity to rationalize county 
or regional projects, the planning or 
preparation of which may 
structed by conflicting boundary lines; 
The coordination of public housing 
projects with private operations so as 
to form cohesive neighborhood com- 
munities that create their own environ- 
ment; 
The acquisition of vacant or badly 
platted land with federal aid for de- 
velopment as housing projects which 
can absorb families displaced by other 
slum clearance and public works op- 
erations. 

Rehabilitation: Spectacular as this public 
rebuilding program appears, it is far from 
meeting the need 
housing. In recent months a movement has 
arisen to encourage private builders to un- 
dertake rehabilitation of some areas which 
have not proceeded too far in their downhill 
the efforts of the State 
Commissioner of Housing, Mr. Herman T. 
Stichman, several banks have 
evinced interest in financing such rehabilita- 
tion on a block basis. This plan has been 
successfully used in Baltimore in association 
with that city’s famous systematic plan of 
cleaning up slum districts. It is reported 
that the New York banks interested have 
set up a fund to finance a survey to select 
blocks suitable for rehabilitation and that 
the State Division of Housing has made 
some of its staff available for the study. 
The Real Estate Board of New York City 
recently recommended such a study to the 
Mayor and the City Council. 
Dewey vetoed a bill in the 1953 Legislature 
which would have exempted from taxation 
improvements 


The clearance of 


be ob- 


for improved low-cost 


course, Through 


savings 


Governor 


made for the purpose of 
eliminating hazards to health or safety. 


A mild dissenting opinion on the subject 


of rehabilitating old tenements appeared in 
the report of the Mayor's Committee on the 
Brooklyn Fire. ‘The Committee stated that 
“Such makeshift devices, to the extent that 
they have been tried in the past, have been 
They afford 
for additional light, air, 
widening of streets and recreation space.” 
The Committee concluded that “as a_per- 
manent solution of the slum problem, re- 


expensive and unsatisfactory. 
no opportunity 


habilitation of existing slum dwellings is 
wholly undesirable,” but conceded that it 
had advantages as a temporary method of 
providing displaced dwellers with 
places to live pending new construction. 
Apparently there is a question here of 
drawing a line between buildings that are 
susceptible of renovation and those that 
are hopeless. Rehabilitation would seem to 
be the answer to the problem of preventing 
the extension of blight into good neighbor- 
hoods. 

Better Law Enforcement; The Brooklyn 
Grand Jury, unwilling to wait for its re- 
port to be published and acted upon through 
the usual toilsome procedures, if not ig- 
nored completely, took steps while still in 
the midst of its investigations to have the 
remedied. Its first report lists 
eleven points on which changes were made 
in an effort to improve administration and 
legal procedures. These included: an_ in- 
crease of 100 inspectors in the Department 
of Housing and Buildings; heavier penalties 
for chronic violators of the Multiple Dwell- 
ing Law; speedier handling of cases in 
court; the assignment of judges to deal 
with housing violations over longer periods; 


conditions 


the prosecution of some notorious violators 
who have evaded the law for years; pres- 
sure upon violators to correct defects with- 
in a reasonable time; more rapid handling 
of complaints and violations by the Depart- 
ment of Housing and Buildings, and action 
to control the renting of cellars. 
Planning: ‘The Committee on the Hygiene 
of Housing of the American Public Health 
Association has made the greatest funda- 
mental contributions toward the goal of 
improved housing. It has published basic 
documents which are becoming 
recognized as indispensable practical in- 
struments. In 1938 it issued thirty basic 


rapidly 
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principles of healthful 1945 
appeared its Appraisal Form for the evalu- 
ation of the precise condition of buildings; 
in 1948 the first section of its “Standards 
for Healthful issued, 
two other sections have followed. In 
it published a “Proposed 


housing; in 


and 
1952 
Housing Ordi- 
nance,” described as a guide to the regula- 


Housing” was 


tion of supplied facilities, maintenance and 
occupancy of dwellings and dwelling units. 

The City Planning Commission has _re- 
cently completed a proposal for re-zoning 
New York City, to replace the system in- 
troduced in the pioneer Zoning Resolution 
of 1916. Among the objectives of the new 
plan are the following: 

To check increases of congestion where 
it already exists and to prevent future 
congestion insofar as possible in other 
areas, 

To promote more effective control of 
building bulk so as to conserve light, air 
and usable open space. 

To isolate or control the location of un- 
avoidable nuisance-producing uses of land. 

To foster well-conceived plans for re- 
developing deteriorated areas. 

The proposals take account of the loca- 
tion of dangerous activities, such as those 
which produce hazards of explosion or 
fumes and also of those which give offense 
or endanger health, such as excessive smoke, 
dust, odor, noise, vibration or glare at night. 
Control of building design so as to assure 
“reasonable access of light and air to open 
spaces around buildings and to the windows 
of buildings,” as proposed by the Commis- 
sion, would work a reform in New York 
City of conditions not confined to slums. 
In proposing that usable open space be pro- 
vided, the Commission comments: 

“This requirement is intended as a legal 
recognition of the fact . . . that family liv- 
ing activities do not stop at the walls of 
the house but spread and should spread 
into the outdoors immediately surrounding 
the house.” 

In some respects the Zoning Resolution 
overlaps certain parts of the Multiple 
Dwelling Law, and the Commission pro- 
poses that the latter statute be amended to 
eliminate the conflicts, most of which relate 
to height of buildings. 


Ill. RecomMENDATIONS 


Public Health Rela- 


The Committee on 


tions has been Ttequested to cooperate with 


other civic organizations in efforts to re- 
lieve the housing crisis in which the city 
has been living since World War Il. The 
co-existence of many other factors having 
an influence on health necessitates the sepa- 
ration of housing from them in any study 
of their relative influences, a technical and 
procedural obstacle that so far has proved 
insuperable. Consensus of medical opinion 
is that housing affects health. Few, if any, 
qualified voices have been raised to dispute 
that assertion. Certainly rationality and 
logic support this affirmative position. It is 
the Committee’s opinion, therefore, that ac- 
tion should not await rigidly scientific proof. 

The Committee has reviewed the results 
and recommendations which have come from 
surveys by competent bodies and has con- 
ferred with several authorities in the 
housing field. It is convinced that action 
along several different lines is necessary if 
decent housing is to be placed within the 
reach of people of low and moderate in- 
comes and if new property is to be main- 
tained in proper condition. The Committee 
therefore offers the following recommenda- 
tions: 

General: 1. Machinery should be estab- 
lished for the coordination of the efforts 
of all groups, both voluntary and _ official, 
which are concerned with housing. 

2. Groups and individuals responsible for 
large-scale planning should make provision 
for well-rounded, normal communities; that 
is, they should plan homes for families of 
various sizes and for persons of all ages, 
and should see that the necessary commu- 
nity facilities (such as schools, stores, banks, 
churches and transportation) are available. 

3. An educational program designed to 
inculcate in the public mind the essentials 
of healthful housing and the responsibilities 
of occupants for the maintenance of decent 
homes should be set in motion and con- 
tinued on a permanent basis by an appro- 
priate agency. A_ training program for 
building superintendents and janitors would 
he worthwhile. 

4. Plans for the rehabilitation of build- 
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ings that are structurally sound through the 
investment of private capital should be 
encouraged as a means of arresting the 
growth of slums. In such renovations pro- 
vision should be made for as much usable 
outdoor space as possible around the dwell- 
ings. 

5. The most appropriate means should 
be adopted in making low-cost housing 
available to families with incomes too low 
to permit them to afford the rents necessi- 
tated by the present high costs of construc- 
tion. Nor should the pinched plight of the 
middle-income group be overlooked. Con- 
demnation of slum property and rehabilita- 
tion of borderline areas may do more harm 
than good if it increases even further the 
gap between what housing costs and what 
the needy family can pay. Though it is 
outside the province of the Committee on 
Public Health Relations to suggest the 
means by which this gap can be bridged, it 
is recognized that the chief obstacle to the 
provision of proper housing is economic 
and it is urged that the appropriate author- 
ities continue to give serious thought to 
an equitable solution. 

Health: 1. Public authorities and private 
groups planning programs of slum clear- 
ance are urged to make use of the Ap- 
praisal Form devised by the Committee on the 
Hygiene of Housing of the American Pub- 
lic Health Association as an aid in the 
selection of buildings to be demolished and 
those which may be rehabilitated. 

2. Health authorities interested in hous- 
ing should persist in their efforts to formu- 
late studies which will yield information on 
the relationship between health and housing. 

3. The city departments charged with 
the responsibility of carrying out periodic 
inspection, as recommended elsewhere in 
this report, should utilize the Appraisal 
Form as a basis for inspection procedures. 

4. The city should arrange to take ad- 
vantage of the training program of the U.S, 
Public Health Service for the use of the 
Appraisal Form. A course of training could 
be arranged in New York City. 

5. Groups responsible for the planning 
of new housing of every kind should become 
acquainted with and make use of the Stand- 
ards of Healthful Housing prepared by the 


Committee on the Hygiene of Housing of 
the American Public Health Association. 
6. The New York City Department of 
Health should incorporate in its standards 
for occupancy as many features of the “Pro- 
posed Ordinance Regulating Supplied Facil- 
ities, Maintenance and Occupancy of Dwell- 
ings and Dwelling Units” as are not already 
covered in the Department's regulations and 
are feasible of application. ‘This is the 
suggested ordinance prepared by the Com- 
mittee on the Hygiene of Housing of the 
American Public Health Association, 

The Committee is of the opinion that the 
Sanitary Code and the Multiple Dwelling 
Law should be amended to correct certain 
defects that permit undesirable conditions 
to arise and to persist. Such changes could 
be accomplished by amending the laws as 
they stand or by the adoption of a compre- 
hensive housing Specifically, — the 
changes could be as follows: 


code. 


Amendments to the Law 


1. The Sanitary Code should be amended 
to include one and two family houses in all 
the provisions that relate to housing. 

2. The Commissioner of Housing 
Buildings should be given full control over 
his deputies and over the borough superin- 
tendents. 

3. One and two family houses should be 
placed under the supervision of the Depart- 
ment of Housing and Buildings. 

4. Operators of rooming houses converted 
from one and two family houses should be 
licensed, 

5. The Multiple Dwelling Law should be 
amended to fill the loopholes which permit 
overcrowding. 


Alternative 


The laws on housing are so separated, 
scattered and divisive as to parcel responsi- 
bility for their enforcement among four de- 
partments. Ideally, all regulations 
and ordinances affecting housing in New 
York City should be assembled into a 
Housing Maintenance Code which would 
also contain desirable new provisions, 

Law Enforcement: 1, If the alternative 
amendment is chosen, responsibility for all 
housing inspection concerned with occupancy 


laws, 
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should be placed in the Department of 
Health. With this arrangement funds could 
be concentrated to bring about greater effi- 
ciency and accelerate the correction of vio- 
lations. 


2. Under present practice, inspection is 
mainly in response to complaints. The 
ideal system would be a cyclic schedule, 
but most cities have not achieved such an 
ideal, The matter should be studied or 
even tested, with a view to improving the 
present procedures. A compromise plan of 
using cyclic inspection in areas particularly 
prone to violations might be worked out. 

3. Administrative procedures should be 
revised to expedite the processing of com- 
plaints and action on violations, 

4. Statistics on comparative incidence of 
communicable disease, as well as of fires 
and delinquency, should be compiled periodi- 
eally. 

5. A special court to handle housing vio- 
lations should be established, or the recently 
adopted plan of assigning a judge to handle 
such violations for six months or longer 
should be broadened. 

6. Provisions should be made for night 
sessions of courts to accommodate com- 
plainants who are unable to take time from 
their work to attend court by day. 

7. Heavier penalties should be imposed 
upon owners who do not remedy defects 
within a reasonable time. 

8 Adjournments and extensions of time 
to violators should be eliminated so far as 
possible. 


Haven Emerson, Chairman 
Cant Binorr, M.D. 

Baney DB. 

Crerkasky, M.D. 


1. Walker, W 1 Some relation between our 
health and our environment; a study of the 
prevalence of disease in the city of Detroit 
with special reference to the influence of the 
type and sanitation of dwellings upon disease, 
J. publ. Hith 13 897-914, 1923 

2. Hyde, R. W. and Kingsley. L. V. Studies in 
medical sociology; relation of mental disorder: 
to the community socio-economic level, New 

Engl. J. Med. 1944 


Respectfully submitted, 


SUBCOMMITTEE ON HOUSING 


H. D. Kavuse, M.D., Secretary 
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Time Sequence: The foregoing recom- 
mendations should be classified into three 
categories: 


1. Those suitable for immediate action. 
2. Those which can be accomplished with- 
in a short span of time. 

3. ‘Those which require long-range plan- 
ning. 


SuMMARY 


We are aware that our area of compe- 
tence is restricted to the effects of housing 
on health. Our concern arises from the im- 
pairment of health by poor housing; accord- 
ingly, our function is to set forth one rea- 
son—and that one the most important and 
sufficient in itself—-why satisfactory housing 
is needed. We recognize fully that the 
problem how to provide proper housing 
for all in New York City is largely eco- 
nomic in nature. In weighing the needs 
against the cost, it is appropriate to remem- 
ber three facts: 1) ill health is costly to 
the individual, his family and his commu- 
nity; 2) good health is purchasable; 3) the 
ever rising level of public health has brought 
not only increased well-being but also eco- 
nomic gain. Health and social welfare are 
inseparably intertwined. Thus, whether the 
grounds be humanitarian or material, a 
large proportion of our population should 
have proper housing for the sake of their 
health. We urge that every effort be bent 
on finding the economic solution to meet 
this pressing need, 


Avrrev FE. Fiscurr, M.D. 
C. Hernine, M.D. 
Kaecu, M.D. 

C.-K. A. Winstow, M.D. 
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4. Plant. J. S. Some psychiatric aspects of 

crowded living conditions, Amer. J. Psychiat 
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Specht, H. and Neal, P. A. Psychological as 
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TWENTY-SEVENTH ANNUAL GRADUATE FORTNIGHT 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 


INFECTIONS AND THEIR MANAGEMENT 
OCTOBER 18—29, 1954 


EVENING LECTURE PROGRAM 


MONDAY, OCTOBER 18 


PRESIDENTIAL ADDRESS 
ALEXANDER T. MARTIN 


A METABOLIC APPROACH TO THE PATHOGENESIS OF TUBERCULOSIS 

Ludwig Kast Lecture 
RENE J. DUBOS, Professor of Pathology and Bacteriology, Rockefeller Institute for Medical 
Research 

CURRENT METHODS IN THE TREATMENT OF TUBERCULOSIS 

Harlow Brooks Lecture 


BURNS AMBERSON, Professor of Medicine, College of Physicians and Surgeons, Columbia 
Tniversity 


TUESDAY, OCTOBER 19 
ALTERATIONS IN PATHOLOGY IN INFECTIONS SINCE THE INTRODUCTION OF 
CHEMOTHERAPY AND ANTIBIOTICS (Tentative Title) 
Wesley M. Carpenter Lecture 

PAUL R. CANNON, Chairman, Department of Pathology, The University of Chicago, Chicago, Ilinois 
1CUTE NON-PURULENT MENINGITIS 


YALE KNEELAND, JR., Associate Professor of Medicine, College of Physicians and Surgeons, 
Columbia University 


WEDNESDAY, OCTOBER 20 
EVALUATION OF IMMUNOLOGIC METHODS IN THE CONTROL OF POLIOMYELITIS 
(Tentative title) 
THOMAS FRANCIS, JR., Professor and Chairman, Department of Epidemiology, School of Public 
Health, University of Michigan, Ann Arbor, Michigan 
VIRAL HEPATITIS 


RODERICK MURRAY, Assistant Chief, Laboratory of Biologics Control, National Microbiological 
Institute, National Institutes of Health, Bethesda, Maryland 


THURSDAY, OCTOBER 21 
THE ROLE OF A NEW GROUP OF PREVALENT VIRUSES IN UNDIFFERENTIATED 
RESPIRATORY ILLNESSES 
ROBERT J. HUEBNER, Chief, Section on Virus and Rickettsial Diseases, Laboratory of Infee- 
tious Diseases, National Microbiological Institute, National Institutes of Health, Bethesda, Maryland 
INTERACTIONS OF HOST, MICROBE AND CHEMOTHERAPEUTIC AGENT 
COLIN M. MacLEOD, Professor of Microbiology, New York University College of Medicine 


FRIDAY, OCTOBER 22 


THE EPIDEMIOLOGY OF HEMOLYTIC STREPTOCOCCAL INFECTIONS 
C. H. RAMMELKAMP, Professor of Medicine, Western Reserve University Medical School and 
Ihrector of Streptococcal Disease Laboratories, Warren Air Force Base, Wyoming 

THE USE OF ANTIBIOTICS FOR THE PREVENTION OF RHEUMATIC FEVER 


GENE H. STOLLERMAN. Medical Director, Irvington House; Instructor in Medicine, New York 
University College of Medicine 


(Program continued on following pages) 
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MONDAY, OCTOBER 25 


CURRENT STATUS OF THE DEVELOPMENT OF ANTIMICROBIAL AGENTS 
GLADYS L. HOBBY, Ph.D., Research Division, Chas. Pfizer & Co., Inc. 


THE COMPLICATIONS OF ANTIBIOTIC THERAPY 


LOUIS WEINSTEIN, Associate Professor of Medicine, Boston University School of Medicine 
and Lecturer on Infectious Diseases, Harvard Medical School 


TUESDAY, OCTOBER 26 
HORMONES AND INFECTION 
LEWIS THOMAS, Professor of Pediatrics and Medicine, The Pediatric Research Laboratories of 
the Heart Hospital, University of Minnesota Medical School, Minneapolis, Minnesota 
STAPHYLOCOCCUS INFECTIONS 


VERNON KNIGHT, Associate Professor of Medicine, Vanderbilt University Medical School, 
Nashville, Tennessee 


WEDNESDAY, OCTOBER 27 
1s lea TO INFECTIONS: RELATIONSHIP TO ABNORMALITIES IN GAMMA 
GL Li! 

DAVID GITLIN, Instructor in Pediatrics, Harvard Medical School 


PRESENT DAY CONSIDERATIONS OF THE RABIES PROBLEM 
HORACE L. HODES, Director, Department of Pediatrics, The Mount Sinai Hospital; Clinical 
Professor of Pediatrics, College of Physicians and Surgeons, Columbia University 
HISTOPLASMOSIS 


Cc. W. EMMONS, Ph.D., Mycologist, National Microbiological Institute, U.S. Public Health Service; 
Professorial Lecturer, George Washington University Medical School, Washington, D.C. 


THURSDAY, OCTOBER 28 

THE ACUTE DIARRHEAL DISEASES OF BACILLARY ORIGIN 
F. S. CHEEVER, Professor of Microbiology, Graduate School of Public Health, University of 
Pittsburgh 

EVALUATION OF DIAGNOSTIC TESTS IN INFECTION 


HARRY M. ROSE, John E. Borne Professor of Medicine and Surgical Research, College of 
Physicians and Surgeons, Columbia University 


FRIDAY, OCTOBER 29 
APPROACHES TO THE CHEMOTHERAPY OF VIRAL INFECTIONS 

FRANK L. HORSFALL, JR., Member, Rockefeller Institute for Medical Research 
ANTIBIOTIC THERAPY OF VIRAL AND RICKETTSIAL DISEASES 


JOSEPH E,. SMADEL, Director, Division of Communicable Diseases, Army Medical Service 
Graduate School, Walter Reed Army Medical Center, Washington, D.C. 


REGISTRATION FEES —NON-FELLOWS 


Fellows of The New York Academy of Medicine will be furnished registra- 
tion cards without application. A registration card will be sent to Non- 
Fellows upon receipt of check, payable to The New York Academy of 
Medicine, for $10.00 for the entire program, $6.00 for either the first or 
second week. 


Medical Officers of the Armed Services, in uniform, will be admitted without 
charge. 


Interns and Residents will be admitted without charge, provided they pre- 
sent letters from their Chiefs of Service. They will be seated as facilities 
permit, after Fellows of the Academy and other registrants have been 
accommodated. 
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¢ MORNING PANEL PROGRAM 


Six Morning Panels will be held during the Fort- 
night at 11:00 A.M. at the Academy. Full details 
of this program, now being organized, will appear 
in a‘later issue of the Bulletin. The Panels will be 
held on Monday, October 18, Wednesday, Octo- 
ber 20, and Friday, October 22, of the first week 
and during the second week, on Monday, Oc- 
tober 25, Wednesday, October 27 and Friday, 
October 29. 


HOSPITAL CLINICS PROGRAM 


The Subcommittee on Hospital Clinics is now in 
the course of preparing a program of clinics to 
which visitors to the Fortnight will be cordially 
invited. A full time schedule, listing the hospitals 
at which clinics will be held and the time of 
presentation of cases, will appear at an early date. 


© SCIENTIFIC EXHIBIT 


As in past years, a comprehensive Scientific Ex- 
hibit will be an integral part of the 1954 Graduate 
Fortnight. 
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POSTGRADUATE RADIO PROGRAMME OF 


THE NEW YORK ACADEMY OF MEDICINE 
arranged by THE COMMITTEE ON MEDICAL INFORMATION 
in cooperation with THE COMMITTEE ON MEDICAL EDUCATION 
and THE NEW YORK CITY CANCER COMMITTEE 


THURSDAYS — 9:00 P.M. — 10:00 P.M. Station WNYC-FM — 93.9 megs. 


JUNE 10 


JUNE 17 


JUNE 24 


LYMPHOMAS AND LEUKEMIA — Nathan Rosenthal, Consulting 
Hematologist, Mt. Sinai Hospital, New York City. 


MASCULINIZING TUMORS — Thomas H. McGavack, Professor of 
Clinical Medicine, New York Medical College, Flower & Fifth Avenue 
Hospitals, New York City, 


ERYTHROBLASTOSIS FETALIS—Panel—Aaron Kellner (Moderator), 
Director of Central Laboratories, New York Hospital, New York City; 
Richard Day, Carl T. Javert, Philip Levine and Richard E. Rosenfield. 


LABORATORY AIDS IN THE DIAGNOSIS OF CANCER — Francis 
D. Speer, Professor of Pathology and Clinical Pathology, New York 
Medical College, Flower & Fifth Avenue Hospitals, New York City. 


MEDICINE AND ART —A. Hyatt Mayor, Curator of Prints, Metro- 
politan Museum of Art, New York City. 


THE NECESSITY FOR FOLLOW-UP IN THE CANCER PATIENT— 
Maurice M. Black, Associate Professor of Pathology and Clinical Pa- 
thology, New York Medical College, Flower & Fifth Avenue Hospitals, 
New York City. 


NUTRITIONAL ANEMIAS — Panel — Joseph C, Turner (Moderator), 
Associate Professor of Clinical Medicine, Columbia-Presbyterian Hospital, 
New York City; William B. Castle, Arthur J. Patek, Jr., R. Janet Watson 
and Maxwell M. Wintrobe. 


CANCER IN INDUSTRY — Harry D. Leinoff, Associate Professor of 
Medicine, New York Medical College, Flower & Fifth Avenue Hospitals, 
New York City. 
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Senile vaginal epithelium is low in glycogen, low in acid 
and (inset) low in protective Déderlein bacilli, encourag- 
ing growth of pathogenic organisms. 


Normal vaginal epithelium is high in glycogen, is defi- 
nitely acid and (inset) contains adequate Déderlein 
bacilli to combat pathogenic organisms. 


Restoring the Normal Acid Barrier to 


Trichomonal Vaginal Infection 


To discourage multiplication of trichomonads and to 


encourage physiologic protective mechanisms, a comprehensive 


therapeutic regimen with Floraquin® is instituted. 


The normal vagina, by reason of its acid reaction, 
is provided with a natural barrier against patho- 
genic microorganisms which require an alkaline 
medium, When the “acid barrier” is removed, a 
hypo-acid state results and growth of the pro- 
tective, physiologic and nonpathogenic Déderlein 
bacilli is inhibited—to be replaced by such patho- 
genic organisms as the trichomonad, streptococ- 
cus, staphylococcus, colon bacillus and Monilia 
candida, 

As infection develops, the epithelial cell layers, 
which normally number between forty-five and 


fifty-five, may decrease to as few as fifteen to 
twelve layers or may disappear entirely. With this 
loss of glycogen-bearing cell layers, the available 
carbohydrate released by physiologic desquama- 
tion into the vaginal secretion and ultimately con- 
verted into lactic acid is proportionately decreased. 

Floraquin not only provides an effective tricho- 
monacide (Diodoquin®), destructive to pathogenic 
organisms, but furnishes sugar and boric acid for 
reestablishment of the normal vaginal acidity and 
regrowth of the normal protective flora. G. D. 
Searle & Co., Research in the Service of Medicine. 
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ORAL SUSPENSION: Cherry flavor. 
250 mg. per 5 ec. teaspoonful 


CAPSULES: 250 me, 100 mg.,5 


now available in these many convenient forms: 


100 mg., 50 mg. 


SPERSOIDS*: 50 mg. per teaspoonful (3.0 Gm.) 
Dispersible Powder 
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TAGLETS: 250 mz... 


INTRAVENOUS: 500 mg., 250 mg., 100 meg. 


PEDIATRIC DROPS: Cherry flavor. 


Approx. 25 mg. per 5 drops. 
Graduated dropper 


Tetracycline HCI Lederle 


ACHROMYCIN, the new broad-spectrum antibiotic, is now 
available in a wide range of forms for oral and parenteral 
use in children and adults. New forms are being pre- 
pared as rapidly as research permits. 


ACHROMYCIN is definitely less irritating to the gastro- 
intestinal tract. It is more rapidly diffusible in body 
tissues and fluids. It maintains effective potency for a 
full 24-hours in solution. 


ACHROMYCIN has proved effective against beta hemo- 
lytic streptococcic infections, FE. coli, meningococci, 
staphylococci, pneumococci and gonococci, acute 
bronchitis, bronchiolitis, pertussis and the atypical 
pneumonias, as well as virus-like and mixed organisms. 


LEDERLE LABORATORIES DIVISION american (yanamid company PEARL RIVER, 
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may be helpful in conditions where the patient's natural inclination 
is to ingest foodstuffs deficient in alkaline ash residue. The rich 
alkalinity of Geyser Water will tend to restore the alkaline reserve 
to normal, in a most pleasant fashion. 
For literature, write 
Frank W. Reynolds, M.D., M.P.H., Medical Director 
610 ‘Saratoga Springs New York 


THE ST ATE OF NEW YORK .. . THE SARATOGA SPA 


AN EFFECTIVE TRANQUILIZER-ANTIHYPERTENSIVE, 
ESPECIALLY IN MILD, LABILE ESSENTIAL HYPERTENSION.... 


patient. with essential 
benefit from ‘the tranquilizing, bradye 
ertensive effects of Serpasil 


ess of approximately 
with the whole 
Ing. (scored) 0.1 


CHARLES B. TOWNS HOSPITAL 


Complete Medical & Psychiatric Treat- 
ment at predetermined cost. Privacy 
POR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


literature on Request 
Edward 8. Towns, Director 
ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 


NARCOTIC AND BARBITURATE 


XVII 
SARATOGA GEYSER WATER 
| | 
| 
Member American Hospitel Association 
| | 


BRAND OF MEPHOBARSITAL 


for the hyperexcitability 
so often found in 


Mebaral’s soothing sedative effect is obtained without significantly 
clouding the patient's mental faculties. 


Average Dose: 

Adults~32 mg. to 0.1 Gm. (optimal 50 mg.), 
3 or 4 times daily. 

Children— 16 to 32 mg., 3 or 4 times daily. 


Tasteless tablets of 32 mg. (4 grain) 
50 mg. grain) 
0.1 Gm. (1% grains) 
0.2 Gm. (3 grains) scored. 


WINTHROP-STEARNS INC. New York 


Meborel, trodemark reg. U S Pot Off 


‘ 
Calm, AND 2 
4 
hypertension i 
hyperhidrosis 
J 


“Symptoms, including fever, 


largely cleared up 


within 24 to 


48 hours.” 


English, A. R., et al.: 
Antibiotics Annual (1953-1954), 
New York, Medical 
Encyclopedia, Inc., 1953, p. 70. 


a new 
broad-spectrum 
antibiotic 

of unexcelled 
tolerance 


Supplied: 


Brand of tetracycline hydrochloride 


Simple, dramatic proof of the effect- 
iveness of Tetracyn is offered by the 
characteristic rapid defervescence 
noted in the treatment of a wide range 
of susceptible infectious diseases. 
Think of Tetracyn whenever you take 
a temperature for an AIH response 

in Tetracyn-sensitive infections. 


TETRACYN TABLETS (sugar coated) 
250 mg., 100 mg. and 50 mg. 


TETRACYN ORAL SUSPENSION (amphoteric) 
(chocolate flavored) Bottles of 1.5 Gm. 
TETRACYN INTRAVENOUS 

Vials of 250 mg. and 500 mg. 


TETRACYN OINTMENT (topical) 
30 mg./gram ointment 
1% oz. and 1 oz. tubes 


BASIC PHARMACEUTICALS FOR NEEOS BASIC TO MEDICINE 


536 Lake Shore Drive, Chicago 11, Illinois 
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The new plastic 


DENCO’ 
urinalysis kit 


for diabetics 


Your diabetic patients will welcome this new 
DENCO Urinalysis Kit, combining both 
easy-to-use DENCO Sugar Test (Galatest) 
and DENCO Acetone Test. The Kit is made 
of sturdy plastic, in a pleasing neutral color, 
unmarked and so attractive. 

Dropper and instructions with color chart 
are included ...a complete, convenient and 
simplified unit that fits easily into the pocket 
or purse of the diabetic patient. 


Contains: Vial of 
DENCO Sugar 
Test (Galatest) 
and a vial of Ace- 
tone Test, dropper 
instructions and 
and color chart. 


DENCO Reagents Provide Your Diabetic Patients 
—_ With These Important Advantages: 


Simplicity — A little powder . . . a lictle urine. No 
test tubes, no measuring, no boiling. Same tech- 
nique for both tess. 

Accuracy — Distinct color reactions immediately. 
No false positives. 

Economy — There is enough powder in each vial 
o- 100 tests. Each test costs but a fraction 

a cent. 


Descriptive literature on request. Dept. B-46 


PLASTIC AND GLASS EYES 


MAGER 
GOUGELMAN, Inc. 


OVER A CENTURY OF SERVICE + 1851-1952 
} © PRIVATE FITTINGS 


® PERSONAL ATTENTION 
® EXPERIENCE & SKILL 


510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 


THE DENVER CHEMICAL MFG. CO., INC, * NEW YORK, N. Y. * MONTREAL, P. Q. 


For twenty years... 
we have constantly endeavored to serve 
the medical profession with... 


better products for 
better birth control 


Cooper Creme 


no finer name 
in contraceptives 


Wh ies, Inc. 
FREE 


Please send: Full Size $1.50 Combination Package 
Free—Cooper Creme/Dosimeter. 


Name 
Address. 


active ingrecents 
Tronymethylene 04% 
Sodium Oreste 067% 
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‘Metrazol 


— to help the geriatric patient with early or 
advanced signs of mental confusion attain a 
more optimistic outlook on life, to be more 
cooperative and alert, often with improve- 
ment in appetite and sleep pattern. 
Metrazol, a centrally acting stimulant, in- 
creases respiratory and circulatory efhciency 
without over-excitation or hypertensive 
eflect. 


Dose: 114 to 3 grains, | or 2 teaspoonfuls Liquidum, 
or “the tablets, every three or four hours. 


Metrazol tablets, 114 grs. (100 mg.) each. Metrazol Liquidum, a wine-like flavored 15 ey 
cent alcoholic elixir containing 100 mg. Metrazol and | mg. thiamine HC1 per teaspoonful 


Metraset®, brand of netetrazol, a product of Bithuber, tne. 


Herald Squore, N. Y. 
Porkchester, Bronx Jamaica, Queens 


White Ploins, N. Y. tee Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so mony physicians prefer Macy's Prescription Department. 
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Puts the gouty arthritic “on the road” again... 


BENEMID. 


PROBENECID 


Typical of the dramatic results with 
BENEMID in chronic gouty arthritis is the 
case of “J. B. . . . bedridden two months 
with continued pain. . . . At the end of pro- 
benecid therapy, he was able to walk un- 
aided and drive his automobile.”' 
BENEMID “increases the excretion of uric 
acid by diminishing its tubular reabsorp- 


tion.”* It helps prevent tophi, decreases 
those already present*—thus diminishes in- 
flammation and muscular spasm.’ Toxic 
reactions are unusual. 


Quick Information: Available in 0.5 Gm. 
tablets. Dosage: 1 to 4 tablets daily. Con- 
traindications: Renal impairment. 


References: 1. J.A.M.A. 149:1190, 1952. 2, J.A.M.A. 154:216, 1954. 3, Geriatrics 8:606, 1953. 
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THE BULLETIN 


Each tablet (scored) contains 0.2 
mg. of Serpasil and 50 mg. of Apreso- 
line hydrochloride. 


SATISFACTION GUARANTEED 


Specialists in Plastic and Glass 
Artificial Human Eyes Exciusively 


Referred Cases Carefully Attended 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street 
NEW YORK, N. Y. Tel. Eldorado 5-1970 
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(RESERPINE AND HYDRALAZINE HYDROCHLORIDE CIBA) 


i 


A MEW tranquilizer- 
antihypertensive combination, — 

especially for moderate and 
severe essential hypertension... — 


hydrochloride . 


COMBINING IN A SINGLE TasLeT: The tranquilizing, bradycrotic and 
_ mild antihypertensive effects of Serpasil, a pure crystalline alkaloid 
of rauwolfia root. The more marked antihypertensive effect of 
Apresoline end its capacity to increase renal plasma flow. 


Summit,N.]. 


when proper or corrective 
shoes are indicated ... 


prescribe PEDIFORMES 


IN STOCK: 


* straight last shoes 

* inflare last shoes 

* outflare last shoes 

* club foot shoes 

* flat foot shoes 

* childrens’ shoes with Thomas 
Heel and long counter 


You are asséred alterations and fittings as 
you prescribe because of our interest, and experi- 
ence gained in serving the medical profession for 
more than 40 years, 


e 

Pe rm 34 West 36th STREET 

eek eal, New York City 
Wisconsin 7-2534 


Other Shops in: Brooklyn * Flatbush * Hempstead 
New Rochelle East Orange Mockensock 
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provides 
relief from. 


wide variety 
seasonal 


BENADRYL Hydrochloride 
BENADRYL 
chloride, Parke-Davis) 

is available in a variety of forms 
— including Kapseals,® 50 mg. 
each; Capsules, 25 mg. each; Patients troubled by lacrimation, nasal discharge, 
Elixir, 10 mg. per teaspoonful; and sneezing respond to BENADRYL and 

and Steri-Vials,® 10 mg. per ce. enjoy symptom-free days and restful nights. 

for parenteral therapy. 
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Patients presenting such classic menopausal symptoms as hot flushes cause little 
diagnostic difficulty. However, throughout the period of declining ovarian function 
which may begin long before hot flushes appear, many women complain of distressing 
symptoms which though less clearly defined are actually due to estrogen deficiency. 
For example, insomnia, headache, easy fatigability, and symptoms affecting the 
bones, joints, and the skin may not be readily identified as due to estrogen deficiency 


because they may occur years before, or even years after cessation of menstruation. 


Investigators'’” have found that as the body attempts to adjust itself to declin- 
ing estrogen production, a number of symptoms may appear which call for the prompt 
institution of estrogen replacement therapy. These symptoms may be nervous, cir- 
culatory, arthralgic, or dermatologic in character because the loss of ovarian hormone 
“withdraws one of the most important metabolic regulators of the organism”’ and 


affects many body functions. If such metabolic imbalance or deficiency is evidenced, 


the administration of estrogen is clearly indicated. 


“PREMARIN” presents the complete equine estrogen-complex as it naturally 
occurs. “Premarin” not only produces prompt symptomatic relief, but it also imparts 
a gratifying and distinctive “sense of well-being.” It has no odor . . . imparts no 

ying P 
odor. 


COUNCIL ON 
DHARMACY. | 
CHEMISTRY H 
Estrogenic substances (water-soluble), also known'as conjugated estrogens (equine). 
Available in both tablet and liquid form. 


1. Werner, A.: Acta endocrinol, 13.87, 195% 
2. Malleson, J.: Lancet 2.158 (July 25) 1953 
3. Goldzieher, M. A., and Goldaieher, J. W.; Endocrine Treatment in General Practice, New York, Springer Publishing Company, Inc., 1953, p. 23. 


NEW YORK, N. Y. « MONTREAL, CANADA 


LONG BEFORE HOT FLUSHES APPEAR .... 
| 
{ 


NIGHT and DAY 


patients appreciate the 
effectiveness of LUASMIN 
in controlling the 
distressing symptoms 

of bronchial asthma... 


A capsule and an 
enteric-coated tablet 

at bedtime generally 

results in an 

uninterrupted night of sleep— 
and if needed, capsules 

give relief during the day. 


Enteric Coated Tablets and Capsules 


Theophylline Sodium Acetate .........00.. (3 gr.) 0.2 Gms. 
Ephedrine Sulfate (% gr.) 30 Mg. 
Phenobarbital Sodium (% gr.) 30 Mg. 


Also available in half-strength. 


a 
For samples just send your Rx blank marked 2040-6 EST 1952 
BREWER & COMPANY, INC. WORCESTER 8, MASSACHUSETTS U.S.A . 


normalize fat metabolism... 
protect the liver... 


. 


In your diabetic, cirrhotic, 
overweight and geriatric patients 
liver damage may be aggravated 

by dietary restrictions and other factors 
which reduce intake of lipotropics essential 


for liver protection. 


LIPOCAPS and LIPOLIQUID 
provide the massive doses of choline 

and other important lipotropics needed 

to improve hepatic function, facilitate 
mobilization and transport of fat and curb 


fatty infiltration of the liver. 


LIPOLIQUID 


Each tablespoonful (15 cc.) contains: Each orange capsule contains: 
Choline* (equivalent to 9.15 Gm. Choline bitartrate 


of choline dihydrogen citrate) 
Vitamin B,, U.S.P. 
Inositol . . 
*As tricholine citrate. Dosage: One capsule three times daily. 
Pint bottles. 


Dosage: 1 to 2 tablespoonfuls daily for adults. 
LIPOLIQUID is sugar- and alcohol-free. 


( 
INC., MILWAUKEE 1, WISCONSIN 
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More physicians write prescriptions fr Randixin than for all other 

forms of rauwolfia combined. The reasons for this choice are sound: 
Raudicin contains the standardized whole root 
Rauwolfia serpentina. There is no definite evidence 

_ Gat ony alkaloid or fraction has all the beneficial actions 
qf the whole crude root. 

 Randixin lowers blood pressure moderately, gradually, 
stably. It also slows the pul: > and has a mild sedative effect. 
© Raudixin is the safe hypotensive agent. It causes no 
dangerous reactions and almost 20 unpleasant ones. 
© Raudixin is often effective alone in mild to moderate 
hypertension of the labile type. In more severe cases it ie 
effectively combined with other hypotensive agents. 
50 and 100 mg. tablets, boriles of 100 
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good reasons 


for using 


‘POLYSPORIN” 


POLYMYXIN B—BACITRACIN OINTMENT 


Aerosporin’ and bacitracin have low indices of allergenicity; an 
4. NO DAMAGE TO TISSUES 

In concentrations used locally the antibiotics do not damage tissue 
or blood cells —compare this with the effects of chemical antiseptics. *-7-* 
5. NEGLIGIBLE ABSORPTION 

Systemic absorption of ‘ in’ or bacitracin from intact skin, 
mucous membranes, or lesions of either is practically nil.*-* 

6. RAPID DRUG RELEASE FROM BASE 


hase given wp the (6 ukin andl tissue 
fluids. Absence of water from the base insures stability of the anti- 


7. SPARING GENERAL ANTIBIOTIC SENSITIZATION 


Use of rarely-sensitizing ‘Aerosporin’ and bacitracin for local lesions 
avoids possible sensitization to 


‘POLYSPORIN’® Polymyxin B — Bacitracin Ointment 
Available in Y oz. and 1 oz. tubes and YQ oz. ophthalmic tubes 
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ANTI-GRAM-NEGATIVE AND ANTI-GRAM-POSITIVE 

Combines the bactericidal activity of ‘Aerosporin’® Sulfate Poly- . 
myxin B Sulfate against gram-negative bacilli with that of bacitracin : 

gram-positive organisms.'-? Their effects are completely 

itive, 35; 188 and 205, 1950, ne 
2. Johnson, B. A., Anker, H., and ey 

‘Aerosporin’ is the most effective therapeutic agent known against 

Pseudomonas Pseudomonas organisms commonly gain 
cas access to skin and lesions from the air and occasionally from instru- es 

oi ments, dressings and drug solutions.’ 2 
3. MINIMAL SENSIIZATION 
land J, Med. $45; 14, 1951, 

6. Jawetz, E.: Infections with 

Pseudomonas aeruginosa Treat- fe 

; ed with Polymyxin B, Arch, Int. mi 
Med. 89: 90, 1952. 

1. Jackson, D.M.,Lowbury,E.J.L., 

and Topley, E.: Pseudopyocya- 3 

nea In Burns, Lancet #61: 187, i. 

1951. 

8. Meleney, V. L., and Johnson, = 

ie spectrum antibiotics, thus leaving the patient responsive to them in 2 z 

= case of serious systemic infection. 

8. PROPHYLACTIC VALUES 

; To protect burns, skin grafts, and other lesions from contamination Pp : 

by ail bacteriai hogens, particularly Pseudomonas. > 

= Prevention of infection ly shortens healing time and reduces F 
a incidence of fever and inflammation.’ 


